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Executive Summary

This is the fourth Five-Year Review (FYR) for the Advanced Micro Devices, Inc. (AMD) Building 915
Superfund Site (AMD 915 Site; Site) located in Sunnyvale, California. The purpose of this FYR is to
determine if the remedy is and will continue to be protective of human health and the environment. The
triggering action for this FYR was the previous FYR signed on 30 September 2009.

Advanced Micro Devices, Inc. constructed a semiconductor fabrication and research and development
facility at the Site in 1974 and operated it until 2003. During the 1970s, trichloroethene (TCE) and other
industrial solvents were used for cleaning and degreasing. Acids, caustics, and other chemicals were also
used at the facility. Hazardous wastes were generated and stored in underground storage tanks (USTs),
two of which leaked and caused groundwater and soil contamination.

The primary contaminants of concern (COCs) in groundwater at the AMD 915 Site are TCE and cis-1,2-
dichloroethene (cis-1,2-DCE). The primary on-site source for this contamination appears to have been a
leak from one of three tanks comprising the Pad C acid neutralization system (ANS). Other COCs in
groundwater and soil include 1,2,4-trichlorobenzene and xylenes, which were caused by a leak from the
712-D photoresist stripper tank.

The soil contamination was addressed by AMD in the early 1980s. Two interim remedial actions for soil
were completed between 1981 and 1982. The first action included the removal of a waste solvent tank and
the photoresist stripper tank; the second action consisted of the removal of the ANS from the Pad C area
north of the AMD 915 facility. Following completion of the remedial investigation (RI) in 1990, it was
determined that the interim remedial actions for soil had been successful. Consequently, no further
remedial action of soil was determined to be necessary.

The groundwater contamination was addressed in the 1991 Final Site Cleanup Requirements (Final SCR)
and the 1991 Record of Decision (ROD). The remedy chosen for the Site in the Final SCR was the
interim remedial system in place at the time. The remedy consisted of the following:
e Groundwater extraction from eight on-site wells (four A aquifer wells, two B1 aquifer wells, and
two B2 aquifer wells)
e Air stripping to remove volatile organic compounds (VOCs) from groundwater (with stripped
VOCs emitted directly to the air under an existing permit)
e Carbon adsorption to further polish air stripper effluent
e On-site reuse of treated water and discharge of excess treated water to the storm drain under
permit

The ROD added the following components to the remedy:
e Periodic groundwater monitoring to verify plume containment, to determine current plume
boundaries, and to follow the decrease in VOC concentrations as the cleanup progresses
o Institutional controls in the form of a deed restriction to limit access to site groundwater until the
cleanup standards have been met

Groundwater at the Site is described by zones, which are known from shallowest to deepest as the A-, B1,
B2-, and B3-zones. These zones occur in the shallow/upper aquifers. Deeper aquifers exist below the B3-

Fourth Five-Year Review for Advanced Micro Devices, Inc. (Building 915) iii



zone. The highest concentrations of VOCs exist in the A- and B1-zones. COCs are also present in
elevated concentrations in the B2-zone.

In addition to the on-site sources of groundwater contamination, three upgradient (off-site) sources exist
to the south of the AMD 915 Site: 1) the former TRW Microwave site; 2) the former Philips
Semiconductors site; and 3) the former AMD 901/902 site. Other off-site sources of regional VOC
contamination that have been documented recently include the Mohawk plume, which is composed
predominantly of cis-1,2-DCE and located south of the Site. Because upgradient (off-site) sources appear
to cause ongoing TCE and cis-1,2-DCE contamination of groundwater beneath the AMD 915 Site, the
progress of past and ongoing remediation efforts have been substantially compromised.

The current groundwater and extraction treatment (GWET) system, as modified in 2012 with Regional
Water Quality Control Board (RWQCB) approval, consists only of granular activated carbon (GAC)
treatment. Cleanup standards (i.e., the more stringent of the Federal or State Maximum Contaminant
Levels (MCLs)) are not being achieved in the groundwater due to off-site contamination migrating onto
the Site. Recent data show that TCE and cis-1,2-DCE exceed cleanup standards in groundwater across
much of the Site. Recently, vinyl chloride and 1,2,4-trichlorobenzene have been detected in select wells
above their respective cleanup standards. Containment of COCs on the Site, however, appears to be
largely effective due to operation of the GWET system.

The use of groundwater from the shallow aquifers (i.e., the A-, B1-, and B2-zone aquifers) as a source of
drinking water is prohibited by the 1992 restrictive covenant (an institutional control). However, a new
environmental restrictive covenant that complies with California Civil Code section 1471 has not yet been
implemented as previously recommended. AMD no longer owns the Site and does not have the legal right
to record a new deed restriction on the Site property. The current property owner (Watt) submitted a
revised deed restriction to the California Regional Water Quality Control Board (RWQCB); it is expected
that the revised deed restriction will be recorded shortly.

The groundwater cleanup standards and toxicity factors for several COCs have changed since the Final
SCR and ROD. These changes do not affect the protectiveness of the remedy because no one is drinking
on-site groundwater and the extraction system appears to be containing contaminants on the Site. On-site
and off-site land use has not changed in the last five years, but it may change in the near future because
the AMD 915 property was recently purchased by Watt.

The vapor intrusion pathway was not evaluated at the time of the ROD. However, the third FYR
recommended evaluating this pathway because it might pose a greater risk to human health than was
assumed when the ROD was prepared.

Vapor intrusion was evaluated in August 2011 and then re-evaluated in February 2014 with results
indicating that contaminants in the indoor air related to vapor intrusion at the occupied 915 building do
not exceed health-protective screening levels. The indoor air sampling conducted did not include analysis
of benzene and chloroform, however, which were measured above screening levels in soil gas around the
915 building in subsequent investigations. It is noted that chloroform, a by-product of drinking water
disinfection, is often detected in the indoor air samples of buildings served by public water utilities. Also,
benzene is not detected in the groundwater beneath the Site.
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The remedy at the AMD 915 Site currently protects human health and the environment because the
restrictive covenant prohibits the use of site groundwater for drinking water purposes, and indoor air
concentrations of volatile contaminants have been below protective levels. However, in order to
protective in the long term, the following actions need to be taken: 1) record a new environmental
restrictive covenant for the property that is consistent with current California law, 2) establish a broader
strategy for groundwater restoration for the site taking into account the upgradient sites and 3) an
Explanation of Significant Differences should be issued to set new clean up goals for the chemicals
considering the new MCLs.

Five-Year Review Summary Form

SITE IDENTIFICATION

Site Name: Advanced Micro Devices, Inc. (Building 915)

EPA ID: CAT080034234

Region: 9 State: CA City/County: Sunnyvale/Santa Clara

NPL Status: Final

Multiple OUs? Has the site achieved construction completion?
No Yes

Lead agency: State
If “Other Federal Agency” was selected above, enter Agency name: Click here to enter text.

Author name (Federal or State Project Manager): Melanie Morash; Max Shahbazian

Author affiliation: U.S. Environmental Protection Agency Region 9; San Francisco Bay Regional
Water Quality Control Board

Review period: 08/27/2013 — 09/30/2014

Date of site inspection: 10/24/2013

Type of review: Policy

Review number: 4

Triggering action date: 09/30/2009

Due date (five years after triggering action date): 09/30/2014
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Five-Year Review Summary Form (continued)

Issues and Recommendations Identified in the Five-Year Review:

OU(s): Issue Category: Remedy Performance

Groundwater Issue: The groundwater extraction and treatment system may not be able to

restore the groundwater to its beneficial use as a potential source of drinking water
due to VOCs from upgradient (off-site) sites migrating onto the AMD915 Site.

Recommendation: Establish a broader strategy for groundwater restoration for the
AMD 915 upgradient sites.

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight Party

Milestone Date

No

Yes

EPA

EPA/State

09/2019

Protectiveness

Protectiveness

Party

OU(s): Issue Category: Institutional Controls

Groundwater Issue: California Civil Code section 1471 has changed since the restrictive
covenant was recorded.
Recommendation: A new restrictive covenant that complies with California Civil
Code section 1471 should be recorded.

Affect Current Affect Future Implementing Oversight Party | Milestone Date

No

Yes

EPA

EPA/State

12/2016

Protectiveness

Protectiveness

Party

OU(s): Issue Category: Remedy Performance

Groundwater Issue: A State MCL for hexavalent chromium has recently been established and the MCLs
for chloroform, ethylbenzene and 1,2,4-trichlorobenzene has changed.
Recommendation: An Explanation of Significant Differences should be issued to set
new clean up goals for the chemicals considering the new MCLs.

Affect Current Affect Future Implementing Oversight Party | Milestone Date

No

Yes

EPA

EPA

09/2019

Sitewide Protectiveness Statement (if applicable)

Addendum Due Date (if applicable):
Click here to enter date.

Protectiveness Determination:
Short-term Protective

Protectiveness Statement:

The remedy at the AMD 915 Site currently protects human health and the environment because the
restrictive covenant prohibits the use of site groundwater for drinking water purposes, and indoor air
concentrations of volatile contaminants have been below protective levels. However, in order to
protective in the long term, the following actions need to be taken: 1) record a new environmental
restrictive covenant for the property that is consistent with current California law, 2) establish a broader
strategy for groundwater restoration for the site taking into account the upgradient sites and 3) an
Explanation of Significant Differences should be issued to set new clean up goals for the chemicals
considering the new MCLs.
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Fourth Five-Year Review Report
for

Advanced Micro Devices, Inc. (Building 915)

1. Introduction

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of a
remedy in order to determine if the remedy will continue to be protective of human health and the
environment. The methods, findings, and conclusions are documented in FYR reports. In addition, FYR
reports identify issues found during the review, if any, and document recommendations to address them.

The U.S. Environmental Protection Agency (EPA) prepares FYRs pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121 and the National
Contingency Plan (NCP). CERCLA 121 states:

“If the President selects a remedial action that results in any hazardous substances, pollutants, or
contaminants remaining at the site, the President shall review such remedial action no less often
than each five years after the initiation of such remedial action to assure that human health and
the environment are being protected by the remedial action being implemented. In addition, if
upon such review it is the judgment of the President that action is appropriate at such site in
accordance with section [104] or [106], the President shall take or require such action. The
President shall report to the Congress a list of facilities for which such review is required, the

’

results of all such reviews, and any actions taken as a result of such reviews.’

EPA interpreted this requirement further in the NCP, 40 Code of Federal Regulations (CFR) Section
300.430(f)(4)(ii), which states:

“If a remedial action is selected that results in hazardous substances, pollutants, or contaminants
remaining at the site above levels that allow for unlimited use and unrestricted exposure, the lead
agency shall review such actions no less often than every five years after the initiation of the
selected remedial action.”

The U.S. Army Corps of Engineers (USACE), Seattle District, conducted the FYR and prepared this FYR
report for the Advanced Micro Devices, Inc. (AMD) Building 915 Superfund Site (AMD 915 Site; Site)
in Sunnyvale, Santa Clara County, California. The State of California (State) is the lead agency for
developing and implementing the remedy for the AMD 915 Site.

This is the fourth FYR for the AMD 915 Site. The triggering action for this policy review is the previous
FYR signed on 30 September 2009. The FYR is required because hazardous substances, pollutants, or
contaminants remain at the site above levels that allow for unlimited use and unrestricted exposure.
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The AMD 915 Site has been designated as a single Operable Unit (OU). Groundwater contamination is
the primary concern at the site, and a groundwater extraction and treatment (GWET) system is operating
to clean up the contaminated groundwater. Soil contamination was determined to be sufficiently cleaned
up with initial response actions in the early 1980s, prior to issuance of the 1991 Final Site Cleanup
Requirements (Final SCR; RWQCB 1991) and the 1991 Record of Decision (ROD; EPA 1991).

2. Site Chronology

Table 1 lists important events and dates for the AMD 915 Site.

Table 1. Chronology of Site Events

Event Date

AMD began semiconductor fabrication at 915 DeGuigne Drive 1974
AMD removed leaking underground storage tanks (USTs) 1981-1982
AMD discovered soil and groundwater contamination at the site 1982
AMD began groundwater extraction and treatment 1982
Regional Water Board issued Waste Discharge Requirements (WDR) Order April 1985
Regional Water Board adopted Site Cleanup Requirements Order May 1989
Baseline Public Health Evaluation completed for Site 1990
EPA formally added the AMD Site to the National Priorities List (NPL) September 1990
Regional Water Board and EPA approved Final Remedial Investigation (RI)/Feasibility June 1991
Study (FS) and Final Remedial Action Plan (FRAP) for AMD and adjacent TRW

Microwave and Philips Sites

Regional Water Board adopted Order No. 91-101, the Final Site Cleanup Requirements June 1991

(Final SCR) for the Site

EPA issued the ROD for the Site

August 1991

AMD stopped industrial operations at the Site 1992
Regional Water Quality Control Board (RWQCB) and EPA completed the first FYR September 1999
RWQCB and EPA completed the second FYR September 2004
AMD shut down extraction well EW-3 because it was pumping at a very low rate, and 2006
volatile organic compound (VOC) concentrations ranged from non-detect (ND) to less than

5 micrograms per liter (ng/L)

AMD conducted investigations to better delineate the distribution of VOCs in the subsurface 2007
RWQCB and EPA completed the third FYR September 2009
AMD conducted indoor air sampling and analysis of vapor intrusion pathway August 2011
Limited Phase II Environmental Site Assessment conducted for prospective purchaser November 2011
AMD assumed responsibility for operation and maintenance of the treatment system January 2012
(previously operated and maintained by Philips Semiconductor)

Change from air stripping with granular activated carbon (GAC) polishing to just GAC May 2012
vessels as primary VOC treatment

Effluent exceedance of cis-1,2-DCE November 2012
Additional GAC vessel installed to address effluent exceedance January 2013
Subsurface investigation conducted on the eastern portion of the property (east of the 915 April 2013
building) for the City of Sunnyvale

Phase II Environmental Site Assessment conducted for prospective purchaser November 2013
EPA Region 9 issued letter to RWQCB describing guidelines and supplemental information December 2013
needed for vapor intrusion evaluations at the South Bay NPL sites (AMD 915 is one of the

South Bay NPL sites)

AMD submits Vapor Intrusion Evaluation Report to comply with EPA Region 9’s February 2014

December 2013 letter, which is based on previous investigations at the site
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3. Background

3.1. Physical Characteristics

The AMD 915 Site comprises approximately 25 acres of relatively flat land at an average elevation of
approximately 40 feet above sea level, approximately 4 miles south of the southern end of San Francisco
Bay in Sunnyvale, California. Sunnyvale has a population of approximately 120,000, and is part of the
San Francisco Bay Metropolitan Region, which has a total population of about six million. Most buildings
in the vicinity are low-rise developments containing office space and research and development facilities.

Two large, low-rise buildings connected by a hallway exist at the Site: the former AMD 915 main
building (the larger building with an east-west orientation) and the former AMD Submicron Development
Center (a smaller building on the southwest portion of the Site). The former AMD Submicron
Development Center is currently unoccupied. These buildings are shown in Figure 1 and Figure 2. The
east and west portions of the main building have basement dewatering systems that consist of a gravel
layer drained by a network of 4- inch perforated PVC pipes terminating at nine basement dewatering
sumps (sumps #1 - #9). The dewatering system is approximately 14 feet below ground surface (bgs).
Figure 3 shows the location of on-site monitoring wells, on-site extraction wells, and nearby off-site
wells.
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Figure 1. Location Map for the AMD 915 Superfund Site
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Figure 2. Site Plan and Vicinity
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Figure 3. On-Site Monitoring, On-Site Extraction Wells, and Nearby Off-site Wells
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3.2. Hydrology

The AMD 915 Site is located in the Santa Clara Valley, a structural basin filled with marine and alluvial
sediments. The coarser deposits are probably the result of deposition in or near stream channels that drain
the highlands surrounding the basin. Finer-grained deposits result from a variety of conditions with the
eventual result of a heterogeneous sequence of interbedded sands, silts, and clays. The natural
groundwater flow direction beneath the Site is to the north toward San Francisco Bay. Municipal water
supply wells tap an extensive, deep, regional, confined aquifer that lies generally greater than 200 to 300
feet bgs. A thick, relatively impermeable aquitard separates this deep aquifer from a complex series of
laterally discontinuous aquifers and aquitards that can extend to within a few feet of the ground surface.

Four distinct water-bearing zones in the upper 100 feet bgs (the upper aquifer) of this Site have been
characterized, from shallowest to deepest, as the A-, B1-, B2-, and B3-zones. The A-zone is
approximately 7 to 20 feet bgs; the B1-zone is approximately 20 to 35 feet bgs; the depth to B2-zone is
highly variable ranging from 38 to 65 feet bgs; and the B3-zone is approximately 65to 90 feet bgs. These
transmissive hydro-geologic units are generally composed of coarse-grained sand or sandy gravel.
Groundwater contamination, which consists of VOCs, extends down to approximately 68 feet. The
highest concentrations of VOCs exist in the A-zone and B1-zone. VOCs are also present in elevated
concentrations in the B2-zone. Deeper aquifers (i.e., below 100 feet) that are currently being used as
drinking water sources have not been impacted by chemicals at this Site. The upper aquifer zones are
separated from the deeper aquifers by sedimentary soils with variable thicknesses ranging in type from
clay to silty sand. There is some degree of hydraulic connection among the upper aquifer zones (i.e., in
the upper 100 feet bgs) due to discontinuities in the various lithologies.

3.3. Land and Resource Use

Prior to 1974, the land use at the Site was agricultural. In 1974, AMD constructed a semiconductor
fabrication and research and development facility at the Site and operated it until 2003, when AMD
transferred ownership of the property to Spansion LLC, a joint venture of Fujitsu and AMD. In December
2005, Spansion LLC became Spansion, Inc. (Spansion), a corporation separate from AMD specializing in
flash memory devices. The property was subsequently purchased by Watt Investments of Sunnyvale, LLC
(Watt) in January 2014.

The Site has been used as a semiconductor fabrication facility from 1974 to the present. During the 1970s,
TCE and other industrial solvents were used for cleaning and degreasing. Acids, caustics, and other
chemicals were also used at the facility. Hazardous wastes were generated and stored in underground
storage tanks (USTs), two of which were found to have leaked and caused groundwater contamination.

Single family residences occupy the area north of the Site between Duane Avenue and Highway 101;
outdoor recreational space (Fair Oaks Park) and City of Sunnyvale School District property are to the
west; and light industrial/commercial properties lie to the south and east of the Site. The Site is located in
a light industrial and commercial area dominated by the electronics industry known as Silicon Valley.
Silicon Valley is part of the larger Santa Clara Valley groundwater basin. Groundwater from this basin
provides up to 50% of the municipal drinking water for over 1.5 million residents of the Santa Clara
Valley.
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The Site is currently zoned for industrial use, but this zoning may change in the future. The Limited Phase
IT Environmental Site Assessment conducted in 2011 (Treadwell and Rollo 2012) suggests that the site
was being evaluated for re-zoning from commercial/industrial to residential and mixed-use
commercial/residential. Furthermore, the April 2013 subsurface investigation for the City of Sunnyvale
(Ground Zero Analysis, Inc. 2013) suggests that, as part of redevelopment plans, the project proponent
intended to dedicate approximately 5.8 acres to the City of Sunnyvale for a public park. The current
owner may build a small private park on the property for future residents of apartments and condos.

3.4. History of Contamination

Vaulted and un-vaulted underground storage tanks (USTs) with capacities from 1,500 to 3,000 gallons
were installed at the Site between 1974 and 1982 to support AMD’s semiconductor fabrication processes.
Below-grade acid neutralization systems (ANSs) with capacities ranging from 1,500 to 4,700 gallons
were installed in 1974 and 1980 and upgraded in 1982. A UST containing the 712-D photoresist stripper
was installed in 1977.

Chemicals historically used by AMD included solvents and corrosives. Solvent waste generated between
1980 and 1989 included primarily n-butyl acetate, xylenes (stored in underground tanks), and Freon
wastes (stored in drums at designated areas). Of the 21 tanks documented at the Site, two of these appear
to have leaked. The primary on-site source for VOCs in groundwater appears to have been a TCE leak
from one of three tanks comprising the Pad C ANS (see dashed line in Figure 3). The 712-D photoresist
stripper tank also leaked, contaminating nearby soils and groundwater with 1,2,4-trichlorobenzene and
xylenes.

In addition to the groundwater VOC contamination described above, three upgradient (off-site) VOC
sources exist to the south of the AMD 915 Site: 1) the former TRW Microwave site at 825 Stewart Drive;
2) the former Philips Semiconductors site at 811 East Arques; and 3) the former AMD 901/902
Thompson Place site. The AMD sites and the TRW Microwave site are Superfund sites; the Philips site is
regulated under the Resource Conservation and Recovery Act (RCRA). Because it is difficult to identify
discrete sources of VOCs in the AMD 915 Site groundwater and downgradient groundwater attributable
to these three sites, a relatively large area down-gradient of these four sites known as the “Offsite
Operable Unit (OU)” was mapped in the 1980s as a single commingled VOC plume composed chiefly of
dissolved TCE. The commingled plume from the Philips, AMD, and TRW sites extends into the A-zone
and B1-zone aquifers, is approximately 4,000 feet long, and extends northward beyond Highway 101.
Philips is operating its own system on the Offsite OU to contain the bulk of the plume.

The AMD 915 Site was listed on the National Priorities List (NPL) in September 1990. A ROD was
issued in 1991. The primary COCs at the AMD 915 Site described in the Final SCR and ROD are the
following VOCs: benzene; chloroform; 1,1-DCA; cis-1,2- DCE; trans-1,2-DCE; 1,1-DCE; ethylbenzene;
PCE; toluene; 1,1,1-TCA; TCE; Freon 113; and vinyl chloride. Contaminants are present in the upper
aquifer zones and in basement sump water.

Other sources of regional VOC contamination that have been documented more recently include the
Mohawk plume, which is composed predominantly of cis-1,2-DCE and located south of the Site
(Geomatrix 2008). Because upgradient (off-site) sources appear to cause ongoing TCE and cis-1,2-DCE
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contamination in groundwater beneath the AMD 915 Site, the progress of past and ongoing remediation
efforts has been substantially compromised. In addition, groundwater pumped from the Site’s basement
dewatering sumps will likely require on-site treatment prior to discharge or re-use for many years if off-
site sources are not addressed.

3.5. Initial Response

Two interim remedial actions for soil were completed in 1981 and 1982 by AMD. The first action
involved the removal of a waste solvent tank and the photoresist stripper tank in June 1981. This
excavation resulted in the removal of approximately 1,500 cubic yards of soil, but the soil was not
analyzed for VOC:s at that time. Additional investigation of the area in July 1990 included VOC analysis
and indicated that the original action had been successful because no remaining soil exceeded 1 part per
million (ppm) of VOCs.

The second action included the removal of the ANS from the Pad C area north of the AMD 915 facility.
The ANS and approximately 5,500 cubic yards of soil were removed from December 1981 through
January 1982. The excavation depth ranged from approximately 15 to 28 feet bgs, and the excavation was
backfilled with sand-cement slurry to a depth of approximately 5 feet bgs. Excavated materials were
disposed of at an off-site commercial disposal facility. The shoring for the excavation remained in place.
In July of 1990, additional data collection to investigate remaining potential sources of soil contamination
was completed as part of the final remedial investigation (RI) study. The only analytes detected in the soil
samples at that time were 1,2,4-trichlorobenzene and 1,2,3-trichlorobenzene. These analytes were present
at levels below 1 part per million (ppm), which represented insignificant soil contamination. Thus,
following completion of the (RI), it was determined that the interim remedial actions for soil had been
successful.

Groundwater remediation began with extraction of the groundwater from four sumps that were already in
place when the 915 building was constructed in 1974. In 1982, five groundwater extraction wells were
installed, with four wells extracting water from the A-zone and B1-zone aquifers and one well extracting
water from the A-zone, B1-zone, and B2-zone aquifers. In 1984, four additional extraction wells were
installed. These wells were combined with the two best-producing wells that had been installed in 1982,
for a total of six extraction wells. The intent of the changes was to improve the control of contamination
migrating off the Site. Extracted groundwater was piped to a groundwater treatment system consisting of
two air strippers (one active and one reserve) and aqueous-phase activated carbon adsorption units. This
treatment system was completed in January 1984. A seventh extraction well was installed in the B2-zone
aquifer in 1985. An eighth extraction well was added in the B2-zone aquifer in 1988.

The treatment system had consistently removed 90 to 99 percent of VOCs from groundwater, and by the
time the Final SCR was issued in 1991, approximately 30% of the treated water was being reused as
industrial process water or cooling water prior to release to the sanitary sewer. The remaining treated
water was discharged to a storm-sewer tributary of the Calabazas Creek under NPDES permit number
CA0028797.
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3.6. Basis for Taking Action

The primary COCs for the AMD 915 Site are VOCs in groundwater. Groundwater in the Santa Clara
Valley basin provides up to 50% of the municipal drinking water for over 1.5 million residents in the
valley. The presence of these contaminants in the groundwater represented a potential threat to the
valuable drinking water source and provided the basis for taking action under CERCLA. Trichloroethene,
cis-1,2-DCE, and other COCs were considered possible and/or probable human carcinogens. The primary
threat to human health was posed by ingestion of groundwater.

4. Remedial Actions

4.1. Remedy Selection

The ROD established the following remedial action objectives (RAOs) for the AMD 915 Site:

e Prevention of the near-term and future exposure of human receptors to contaminated
groundwater;

e Restoration of the contaminated groundwater for future use as a potential source of drinking
water;

e Control of contaminant migration; and

e Monitoring of contaminant concentrations in groundwater to observe the control of contaminant
migration and the progress of cleanup.

The COC:s listed in the Final SCR and ROD included the following: benzene; trivalent chromium;
hexavalent chromium; chloroform; dichlorodifluoromethane; 1,1-dichloroethane; 1,1-dichloroethene; cis-
1,2-DCE; trans-1,2-DCE; ethylbenzene; Freon 113; tetrachloroethene; toluene; 1,2,4-trichlorobenzene;
1,1,1-trichloroethane; trichloroethene; trichlorofluoromethane; and xylenes (total). The Final SCR and the
ROD both included the following requirement:

The cleanup standards must meet all applicable, relevant, and appropriate requirements (ARARs)
and be protective of human health and the environment.

The cleanup standards are the more stringent of the federal or state maximum contaminant levels (MCLs)
or non-zero maximum contaminant level goals (MCLGs). The compliance boundary includes all
groundwater within the plume boundaries, all groundwater monitored in existing wells, and any
contaminated groundwater identified by additional monitoring wells installed under RWQCB or EPA
request for the purpose of monitoring potential vertical or horizontal migration of groundwater
contaminant plumes currently located in the A-zone and B-zone aquifers.

The remedial action chosen for the site in the Final SCR was the interim remedial system in place at the
time. The remedy consisted of the following:
e Groundwater extraction from eight on-site wells (four A aquifer wells, two B1 aquifer wells, and
two B2 aquifer wells)
e Air stripping to remove VOCs from groundwater (with stripped VOCs emitted directly to the air
under an existing permit)
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e Carbon adsorption to further polish air stripper effluent
e On-site reuse of treated water and discharge of excess treated water to the storm drain under
permit

The ROD added the following components to the remedy:
e Periodic groundwater monitoring to verify plume containment, to determine current plume
boundaries, and to follow the decrease in VOC concentrations as the cleanup progresses
o Institutional controls in the form of a deed restriction to limit access to site groundwater until the
cleanup standards have been met

4.2. Remedy Implementation

The groundwater extraction and treatment (GWET) system has been operating continuously at the Site
since 1982. Prior to the third FYR, the GWET system consisted of the following major components:

e A network of nine on-site extraction wells, with EW-1 through EW-6 extracting water from the
A- and B1-zones and EW-7 through EW-9 extracting water from the B2-zone. These wells
extracted groundwater at a combined average flow ranging from approximately 48 to 71 gallons
per minute (gpm). Extraction well EW-3 was shut down because it was pumping at a very low
rate and VOC concentrations ranged from non-detect to less than 5 micrograms per liter (ug/L).

o Nine basement dewatering sumps, with the majority of flow pumped from basement sump BS-6,
the easternmost sump. Since BS-6 has been monitored, it has pumped at an average extraction
rate ranging from 3.2 to 11 gpm. In 2013, the total flow extracted from the dewatering sumps was
greater than 20 gpm, with approximately 8.8 gpm from BS-6 and 11.5 gpm from the other eight
sumps combined.

e An on-site treatment system for removing VOCs from extracted water. The treatment system
included two packed-tower air strippers in parallel that discharged to a 40,000-pound (Ib) GAC
vessel.

e Off-site extraction wells operated by Philips Electronics as part of the Offsite OU that discharged
groundwater to the AMD 915 on-site treatment system. Philips had a private agreement with
AMD, however, this arrangement no longer exists, as described below.

o The NPDES discharge point consisting of the on-site storm drain, which ultimately discharges to
Calabazas Creek.

The GWET system was operated and maintained by contractors of Philips Semiconductors, Inc. until
January 2012. In December 2011, AMEC Environment and Infrastructure, Inc. (AMEC), AMD’s
contractor, submitted a permit transfer request to the RWQCB to transfer the operation and maintenance
(including discharging) from Philips to AMD. In January 2012, the RWQCB approved the transfer,
issuing Authorization to Discharge to AMD and rescinding it from Philips. AMD assumed responsibility
for operation and maintenance of the treatment system in January 2012. While on-site groundwater
continues to be remediated by the treatment system, no off-site groundwater (from off-site wells) has been
treated by the on-site treatment system since 2011.

Prior to May 2012, the groundwater treatment system consisted of a 3,000-gallon feed tank, two air
strippers, one 40,000-1b GAC vessel, and a 10,000-gallon tank for storing treated water prior to discharge
or reuse. In order to optimize the system, AMEC submitted a system modification request on behalf of
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AMD to the RWQCB. After the RWQCB approved the request in May 2012, AMEC modified the
treatment system to use two 2,000-1b GAC vessels in series as the primary method of treating extracted
groundwater, with the existing air strippers retained as a backup system. A scale inhibitor is added only
when the air strippers are in use. A third 2,000-1b GAC vessel was added after cis-1,2-DCE in effluent
samples exceeded the NPDES discharge limit of 5 pg/L in November 2012.

A restrictive covenant was prepared for the Site and recorded with the Santa Clara County Records Office
on August 7, 1992 (Appendix F). The covenant prohibits the use of groundwater from the upper water-
bearing aquifers (i.e., the A-, B1-, and B2-zone aquifers) as a source of drinking water. The deeper
aquifers on the Site, which are used for drinking water, are not restricted by the covenant.

4.3. Operation and Maintenance (O&M)

Sampling activities for the GWET system are performed quarterly and monthly. Influent samples are
taken once per quarter; mid-stream samples (between process units) and effluent samples are taken once
per month. Samples are analyzed for VOCs by EPA Method 8260B. AMD submits quarterly reports to
the State that describe the results of these analyses, the weekly and cumulative flow rates for the quarter,
and the volume of water that is reused on-site. Routine system maintenance is performed regularly and
other maintenance is performed as needed.

In November 2012, the effluent sample for cis-1,2-DCE (22 ug/L) and the confirmation effluent sample
(33 pg/L) exceeded the NPDES discharge limit of 5 pg/L. AMD’s contractor (AMEC) theorized that the
decrease in performance of the primary GAC system was due to low-quality re-activated carbon and/or
channeling due to improper carbon bed installation. A carbon change-out of both GAC vessels using
virgin carbon was performed and an additional 2,000-1b GAC vessel was installed in series with the two
existing GAC vessels to provide an extra layer of protection and control. The contractor (currently Haley
and Aldrich) now uses only virgin carbon when carbon change-outs are performed. No exceedances have
occurred in effluent samples since the changes were implemented.

Groundwater monitoring of 36 wells is conducted annually in accordance with the approved Sampling
Plan (Advanced Micro Devices, Inc. 1999). Groundwater monitoring activities include collecting water-
level measurements and obtaining samples by Teflon bailer to be analyzed for chlorinated VOCs,
including 1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113) and 1,2,4-trichlorobenzene (1,2,4-TCB), using
EPA Method 8260B. Wells are purged prior to the collection of each sample until temperature, pH, and
specific conductance are stable and a minimum of approximately three casing volumes are removed.

Annual O&M costs for the last five years average about $144,000, and have increased substantially over
the review period. An itemized breakdown of costs was not available at the time of this review.

Table 2. Annual Operations and Maintenance Costs

Year Annual Cost
2009 $63,000
2010 $72,000
2011 $144,000
2012 $189,000
2013 $253,000
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5. Progress Since the Last Five-Year Review

Previous Five-Year Review Protectiveness Statement and Issues

The protectiveness statement from the third FYR for the AMD 915 Site stated the following:

A protectiveness determination of the remedy at Advanced Micro Devices (AMD) Superfund site
at 915 DeGuigne Drive cannot be made at this time until further information is obtained
concerning the potential for vapor intrusion. Recent changes in the methodology of assessing risk
from VOCs requires further evaluation of the protectiveness of the remedy in terms of the
potential vapor intrusion into buildings and to limit exposure to VOC vapors in indoor air.
Further information will be obtained from collecting and analyzing soil gas and indoor air
samples. It is expected that these actions will take approximately 18 months to complete, at which
time a protectiveness determination will be made in an addendum to this Five Year Review.

Although the groundwater plume has been reduced and contained, current information indicates
that the groundwater extraction and treatment system may not be able to restore the groundwater
to its beneficial use as a potential drinking water supply due to migration of VOCs from up-
gradient site cleanups in the region. In the short-term, the institutional controls are preventing
exposure to, and the ingestion of, contaminated groundwater. For the remedy to be protective in
the long term, the feasibility of alternative remedies or improvements to the existing system need
to be evaluated to insure the long-term remedial objectives are achieved. Also, a new
environmental restriction covenant consistent with current California law should be recorded to

ensure long-term protectiveness.

The third FYR included three issues and recommendations. Each recommendation and the current status
are discussed in the table below.

Table 3. Status of Recommendations from the 2009 FYR

time, and may
not be capable
of achieving
groundwater
cleanup
standards.

achieving groundwater cleanup
standards.

Issues from Recommendations | Party Milestone | Action Taken and Outcome Date of
2009 FYR Responsible | Date Action
Mass removal | Continue to assess | AMD 2014 System was changed to GAC in 2014,
efficiency of | the progress of May 2012 as flow rates made air and

the GWET groundwater stripping less effective. ongoing
remedy is extraction and Groundwater extraction and

declining over | treatment. treatment still may not be capable of

Fourth Five-Year Review for Advanced Micro Devices, Inc. (Building 915)

13



Issues from Recommendations | Party Milestone | Action Taken and Outcome Date of

2009 FYR Responsible | Date Action
The vapor Monitor soil gas | AMD 2011 A vapor intrusion investigation in 2011,
intrusion and indoor air to August 2011 found that indoor air | 2014
pathway has assess vapor levels were below regional

not been fully | intrusion pathway screening levels. An ESA in

assessed at this November 2011 found that soil gas

Site. levels of benzene and chloroform

exceeded their RSLs outside the
main facility. Benzene and
chloroform were not analyzed for in
indoor air in August 2011. Re-
evaluation in 2014 indicated that
TCE concentrations in indoor air
were also below the short-term and
long-term vapor intrusion screening

levels.
The existing | A new AMD 2010 The current property owner (Watt) | ongoing
covenant was | environmental submitted a revised deed restriction
recorded prior | restrictive to the RWQCB in 2014. The
to adoption of | covenant should property is currently changing
California be recorded for ownership and building removed.

Civil Code the property
section 1471. | consistent with

current California
law.

5.2.

Work Completed at the Site during this Five Year Review Period

The following work was completed at the AMD 915 Site during this FYR period:

Annual groundwater monitoring

Treatment system modifications

An August 2011 indoor air investigation (AMEC 2011a)

A November 2011 Limited Phase II Environmental Site Assessment for a prospective purchaser
(Treadwell and Rollo 2012)

An April 2013 subsurface investigation for the City of Sunnyvale (Ground Zero Analysis, Inc.
2013)

A November 2013 Phase II Environmental Site Assessment for a prospective purchaser
February 2014 re-evaluation of vapor intrusion (Haley and Aldrich 2014a) in response to
December 2013 guidelines and supplemental information provided by EPA Region 9

6. Five-Year Review Process

6.1.

Administrative Components

EPA Region 9 initiated this FYR in August 2013 and scheduled its completion for September 2014. The
review team was led by Max Shahbazian, Engineering Geologist for the San Francisco Bay RWQCB
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(State), and included EPA personnel Melanie Morash (Remedial Project Manager) and U.S. Army Corps
of Engineers (USACE) Seattle District personnel Ellen Engberg (Geologist) and Aaron King
(Environmental Engineer). On 27 August 2013, the State and EPA held a scoping call with the review
team to discuss the Site and the status of the remedy protectiveness. A review schedule was established
that consisted of the following actions:

¢ Community notification;

e Document review;

e Data collection and review;

e Site inspection;

e Local interviews; and

e FYR report development and review.

6.2. Community Involvement

On May 30, 2014, a public notice was published in the Sunnyvale Sun announcing the commencement of

the Five-Year Review process for the AMD 915 Site, providing RWQCB and EPA’s contact information,
and inviting community participation. The press notice is available in Appendix B. No one contacted EPA
as a result of this advertisement.

The FYR report will be made available to the public once it has been finalized. Copies of this document
will be placed in the designated public repository: Regional Water Quality Control Board, San Francisco
Bay Region, 2101 Webster Street, Suite 500, Oakland, CA 94612.

6.3. Document Review

This FYR included a review of relevant site-related documents including the ROD, remedial action
reports, and recent monitoring data. A complete list of the documents reviewed can be found in Appendix
A.

ARARs Review

Section 121 (d)(2)(A) of CERCLA specifies that Superfund remedial actions must meet any federal
standards, requirements, criteria, or limitations that are determined to be legally Applicable or Relevant
and Appropriate Requirements (ARARs). ARARs are those standards, criteria, or limitations promulgated
under federal or state law that specifically address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site.

Chemical-specific ARARs identified in the Final SCR and ROD for groundwater at this Site and
considered for this FYR for continued groundwater treatment and monitoring are listed in Table 4. The
most stringent of the Federal MCLG (if not equal to zero), Federal maximum contaminant level (MCL),
or State MCL serves as the cleanup standard for the COCs. California primary drinking water standards
are the same as federal primary drinking standards except for the California standard (50 pg/L) for total
chromium, which was more stringent than the federal standard (100 ug/L). The more stringent of the two
concentrations mentioned above (California Standards) was determined to be the cleanup level for the
Site. On May 28, 2014 the State of California amended Title 22 CCR §64413 to add hexavalent
chromium to its regulated chemicals list, which became effective on July 1, 2014. The new MCL is 10
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ug/L. The State MCL for total chromium remains unchanged. The Federal MCL for chloroform (value
listed is for total trihalomethanes) was changed from 100 ug/L to 80 pg/L, with a non-zero MCLG of 70
pg/L for chloroform. The State MCL for ethylbenzene was changed from 680 pg/L to 700 pg/L in
September 1994, and from 700 pg/L to 300 pg/L in June 2003. The State MCL for 1,2,4-trichlorobenzene
was changed from 70 pg/L to 5 pg/L in June 2003. None of the ARAR changes occurred during the last
five years.

Table 4. Summary of Chemical-specific ARAR Changes

Contaminants of Concern 1991 Final SCR Current Federal | Current State | ARARs
Cleanup Standards | MCL (ug/L) MCL (ug/L) Changed?
(ug/L)

Benzene 1 5 1 No

Chromium (III) 50 100? 50° No

Chromium (V1) 50 100? 10 More stringent

Chloroform 100 70° -- More stringent

1,1-dichloroethane (1,1-DCA) | 5 -- 5 No

1,1-dichloroethene (1,1-DCE) | 6 7 6 No

cis-1,2-dichloroethene (cis- 6 70 6 No

1,2-DCE)

trans-1,2-dichloroethene 10 100 10 No

(trans-1,2-DCE)

Ethylbenzene 680 700 300 More stringent

Freon 113 1,200 -- 1,200 No

Tetrachloroethene (PCE) 5 5 5 No

Toluene 150 1,000 150 No

1,2,4-trichlorobenzene 70 70 5 More stringent

1,1,1-trichloroethane (1,1,1- 200 200 200 No

TCA)

Trichloroethene (TCE) 5 5 5 No

Trichlorofluoromethane 150 -- 150 No

(Freon 11)

Xylenes (total) 1,750 10,000 1,750 No

Vinyl chloride 0.5 2 0.5 No

Notes:

a. Currently, there is no Federal for chromium (III) or chromium (VI). The value listed is for total chromium.
b. Value listed is the Maximum Contaminant Level Goal (MCLG) for chloroform.

Federal laws, state laws, and regulations other than the chemical-specific ARARs listed in the Final SCR
and/or ROD are described in Table 5. ARARs that are no longer pertinent because the remedy is in the
post-construction completion phase are not included in the table. There have been no revisions to laws
and regulations that affect the protectiveness of the remedy.
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Table 5. Applicable or Relevant and Appropriate Requirements Evaluation

Requirement

Citation

Document

Description

Effect on
Protectiveness

Comments

Amendment Date

Section 1412 of
the Safe Drinking
Water Act

42 United States
Code (USC)
§300G-1

ROD

Maximum contaminant level goals
(MCLGS) that are set at levels
above zero shall be attained for
ground or surface waters that are
current or potential sources of
drinking water, where MCLGs are
relevant and appropriate under the
circumstances of the release based
on the factors in 40 CFR
§300.400(G)(2). The appropriate
remedial goal for each indicator
chemical in groundwater is the
MCLG (if not equal to zero), the
federal maximum contaminant
level (MCL), or the State MCL,
whichever is most stringent.

There has been no
change to this law
that affects
protectiveness.

There has been no
change to this law in
the last five years.

California’s
“Statement of
Policy with
respect to
Maintaining High
Quality of Waters
in California”

California’s
Resolution 68-16

Final SCR;
ROD

The policy requires maintenance of
existing water quality unless it is
demonstrated that a change will
benefit the people of the State, will
not unreasonably affect present or
potential uses, and will not result in
water quality less than that
prescribed by other State policies.

There has been no
change to this law
that affects
protectiveness.

Cleanup of groundwater to
below the MCL for COCs
may not achievable due to the
technical difficulties in
restoring aquifers by the
removal of low
concentrations of any VOC.
Cleanup to MCL levels
would protect the primary
beneficial use of the
groundwater as a potential
source of drinking water. For
these reasons, MCLs were
accepted as concentrations
that meet the intent of
Resolution 68-16.

The resolution has not
been changed in the last
five years.
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Requirement Citation Document Description Effect on Comments Amendment Date
Protectiveness

National 40 CFR Part 122 | ROD NPDES substantive permit The changes in the| The RWQCB established The NPDES
Pollutant and others requirements and/or RWQCB regulations do not | effluent discharge limitations | regulations have been
Discharge waste discharge requirements affect and permit requirements amended several times
Elimination (WDRs) are potential ARARs for | protectiveness. based on water quality in the last five years.
System (NPDES) effluent discharges. The effluent The VOC standards set forth in the San

limitations and monitoring discharge limits | Francisco Bay Regional

requirements of an NPDES permit | have not changed | Basin Plan or Best Available

or WDRs legally apply to point since the ROD. Technology Standards.

source discharges such as those

from a treatment system with an

outfall to surface water or storm

drains.
Control of Air EPA OSWER ROD The directive provides guidance on | There has been no | The directive identifies a The directive has not

Emissions from

Directive 9355.0-

control of emissions from air

change to this

need to control VOC

been changed in the last

Superfund Air 28 strippers at Superfund sites. directive and it emissions from sites that five years.

Strippers at does not affect exceed 15 pounds per day of

Superfund protectiveness. total VOCs from air strippers

Ground Water and other vented extraction

Sites systems. Although this is a
to-be-considered regulation,
emissions from the vented
remediation systems do not
and will not exceed 15
pounds per day.
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Requirement

Citation

Document

Description

Effect on
Protectiveness

Comments

Amendment Date

Air Stripping and
Soil Vapor
Extraction
Operations

Bay Area Air
Quality
Management
District
(BAAQMD)
Regulation 8,
Rule 47

Final SCR;
ROD

Individual air stripping and soil
vapor extraction operations
emitting benzene, vinyl chloride,
tetrachloroethene,
dichloromethane, and/or
trichloroethene are required to
control emissions by at least ninety
percent by weight. Operations
emitting less than one pound per
day of these compounds are
exempt from this requirement if
they pass a district risk screen.
Furthermore, individual air
stripping and soil vapor extraction
operations emitting greater than
fifteen pound per day of organic
compounds other than those listed
above are required to control
emissions by at least ninety percent
by weight.

There has been no
change to this law
that affects
protectiveness.

There has been no
change to this law in
the last five years.

Fish and Wildlife
Coordination Act

16 USC §661-
667¢

ROD

Provides the authority for the
involvement of the United States
Fish and Wildlife Service in
evaluating impacts to fish and
wildlife when federal actions result
in the control or modification of a
natural stream or body of water.

There has been no
change to this law
that affects
protectiveness.

The Fish and Wildlife
Coordination Act is an
applicable requirement for
the locations adjacent to
Calabazas Creek, Guadalupe
Slough, and other tributary
streams and marshes.

There has been no
change to this law in
the last five years.
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Human Health Risk Assessment Review

The human health risk assessment was summarized in the AMD 915 Site ROD. The risk assessment
identified the exposure pathways as incidental ingestion of soil during construction of future
development, domestic use of groundwater (direct ingestion and inhalation), and off-gassed air from the
air stripper. The domestic use of groundwater pathway was evaluated using two exposure scenarios: the
maximum and the representative. The maximum exposure scenario assumed that an adult consumes 2
liters of contaminated groundwater every day for 30 years, while the representative exposure scenario
assumed that an adult consumes 1.4 liters of contaminated groundwater every day for nine years. The
risks associated with the exposure pathways are summarized in Table 6.

Table 6. Exposure Pathways and Risk Estimates Identified in the ROD

Exposure Scenario & Pathway Risk Driver(s) Risk Estimate
Incidental ingestion of soil On-site workers Hazard Index = 0.01
(hypothetical future construction) Cancer risk = 1.5x10”

Maximum Exposure
Hazard Index = 5

Hypothetical future use of groundwater Cancer risk = 1.25x107

as domestic water supply: direct

. . . . . Residents

ingestion and inhalation during . )

showering (and other use) Representative Exposure:
Cancer risk = 6.70x10”

Air emissions from air stripper Releases to ambient air Cancer risk = <1x107

The risk assessment was reviewed to identify any changes in exposure or toxicity that would impact
protectiveness. The exposure pathways are still relevant, though the air strippers are now only used as a
backup system. The vapor intrusion pathway was not evaluated at the time of the ROD. However, the
third FYR recommended an evaluation of vapor intrusion at the site. This evaluation has since been
completed, and the results are discussed below.

Vapor Intrusion: EPA’s understanding of contaminant migration from soil gas and/or groundwater into
buildings has evolved over the past few years, leading to the conclusion that vapor intrusion may pose a
greater risk to human health than was assumed when the ROD was prepared. In 2002, EPA released vapor
intrusion guidance titled, “Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and
Soils” (EPA 2002) and in April 2013 EPA released a draft guidance document titled, “External Review
Draft - Final Guidance for Assessing and Mitigating the Vapor Intrusion Pathway from Subsurface
Sources to Indoor Air (EPA 2013).

The potential for vapor intrusion is evaluated using a “multiple lines of evidence” approach. The primary
volatile COCs at the AMD 915 Site described in the ROD and Final SCR are benzene; chloroform; 1,1-
DCA; cis-1,2-DCE; trans-1,2-DCE; 1,1-DCE; ethylbenzene; PCE; toluene; 1,1,1-TCA; TCE; Freon 113;
and vinyl chloride. Contaminants are present in the upper aquifer zones and in basement sump water.

The vapor intrusion pathway at the Site has been evaluated as part of several monitoring and sampling
efforts, with increased frequency in the last five years:
e Annual groundwater monitoring has been performed since 1982
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e An indoor air sampling program was completed at the main facility in August 2011 (AMEC
2011)

o A Limited Phase II Environmental Site Assessment (ESA) that included soil gas, groundwater,
and soil sampling was completed on behalf of a prospective purchaser at the site and adjacent
properties in November and December 2011 (Treadwell and Rollo 2012)

e A subsurface investigation that included soil gas and shallow soil sampling was completed on
behalf of the City of Sunnyvale in April 2013 for an area to the east of the 915 DeGuigne
building (Ground Zero Analysis, Inc. 2013)

o A Phase II ESA that included soil gas and soil sampling was completed on behalf of Watt in
November 2013 (ENGEO 2013)

On December 3, 2013, EPA issued a letter to the RWCQB recommending that new guidelines and
supplemental information be incorporated into existing and future vapor intrusion evaluation work plans
for each of the South Bay NPL Sites, of which AMD 915 is one. The guidelines included the following:
e Interim TCE indoor air short-term response action levels and guidelines
e PCE indoor air screening levels for California sites
e Residential building sampling approach: multiple rounds of sampling including colder weather
and crawlspace sampling
o Commercial building sampling approach: heating, ventilation, and air-conditioning (HVAC)
system off and on, and pathway sampling
e Phased approach and clarification of vapor intrusion off-property study areas to include buildings
overlying shallow groundwater TCE contamination at or above 5 pug/L

In February 2014, on behalf of AMD, Haley and Aldrich, Inc. submitted to the State an evaluation of
prior vapor intrusion work completed at the site. The evaluation focused on recent A-zone groundwater
monitoring data, the 2011 indoor air sampling event at the main facility, and the November 2011 Phase I1
ESA. Soil gas data from the November 2013 Phase Il ESA (ENGEO 2013) were not available for the
February 2014 evaluation (Haley and Aldrich 2014a), but were available for this review and are described
below.

A-Zone Groundwater

Based on data from October 2010 to November 2013, TCE was detected above its vapor intrusion
screening level (VISL) of 7.4 ug/L in A-zone groundwater monitoring wells 2-S, 8-S, 19-S, 31-S, 40-S,
41-S, and 49-S. Also, these seven wells were the only wells where TCE was detected above 5 ng/L.
According to the guidelines in EPA Region 9°s December 2013 letter (EPA 2013), detections above 5
ng/L define the extent of vapor evaluation areas for the South Bay NPL Sites. Vinyl chloride was also
detected above its VISL of 2.5 pg/L in monitoring well 41-S. These wells with exceedances are located
primarily on the western portion of the site, and they are generally either upgradient or cross-gradient of
all known AMD 915 Site sources and operations. Exceeding groundwater VISLs, however, does not
necessarily cause indoor air concentrations to be above protective levels.
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August 2011 Indoor Air Sampling at the Main Facility (AMEC 2011a)

Indoor air sampling was performed in August 2011 to evaluate the potential for vapor intrusion at the
main facility. Indoor air samples were not collected at the Submicron Development Center (SDC)
building because the building was not occupied at the time of sampling (therefore, there were no potential
exposures). Prior to collecting indoor air samples, a building survey and site walk was conducted with the
RWQCB and EPA. Spansion was asked to turn off all HVAC units for the indoor air sampling program to
provide a worst-case scenario of potential vapor intrusion. However, due to the presence of laboratories
and other sensitive-use rooms, only one HVAC unit (AH-43) could be turned off. EPA personnel
confirmed during the site walk that it would not be necessary to adjust the HVAC settings in laboratory
areas that could be negatively affected by turning off their respective HVAC units.

Indoor air samples were collected during a 12-hour sampling period in August 2011. The sampling
program included 5 ambient air samples, 10 breathing-zone samples, 6 preferential-pathway samples, and
2 duplicate samples. Table 7 presents the analytical results of the sampling, which have been compared to
the EPA Region 9 regional screening levels (RSLs) for industrial air and the California modified indoor
air screening levels (as noted in the table). None of the analyzed chemicals were detected above the
screening levels and TCE was the only contaminant that was detected within an order of magnitude of the
RSL. The short-term response action level for a commercial/industrial exposure for TCE of 7 micrograms
per cubic meter (pug/m’) recommended by EPA in the December 2013 letter was not exceeded in any of
the samples during the August 2011 event. Ultimately, these results suggest that vapor intrusion is not
currently an issue in indoor air. However, vapor intrusion could become an issue if building use or
construction changes or new structures are built that have less stringent HVAC operational parameters
than the existing facility.
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Table 7. Summary of Analytical Results for 2011 Indoor and Outdoor Air Samples

Concentrations reported in micrograms per cubic meter (ug/m?)

Sample Sample
D Type Location Date Collected PCE TCE cDCE | tDCE VC  |Freon 113|1,1,1-TCA| 1,1-DCE | 1,1-DCA
Outdoor Ambient Air Samples

AMB-1 Ambient ' Parking lot 8/21/2011 <0.14 2 <0.027 | <0055 | <0055 | <0013 | o0.67° <0.11 <0.040 | <0.020

AMB-2 Ambient Roof 8/21/2011 <0.14 0.37 0.38 | <0055 | <0013 0.69 <0.11 <0.040 | <0.020

AMB-3 Ambient Equipment pad 8/21/2011 <0.14 0.1 021 | <0056 | <0013 0.71 <0.11 <0.040 | <0.020

AMB-4 Ambient Equipment pad 8/21/2011 <0.14 0.55 0.60 | <0056 | <0013 0.76 <0.11 <0.040 | <0.020

AMB5 Ambient Equipment pad 8/21/2011 <0.14 0.043 | <0.055 | <0055 | <0.013 0.74 <011 <0.040 | <0020

Indoor Air Samples
1A-1 Preferential Pathway * Mechanical room with AH-1 8/21/2011 <0.14 1.6 10 017 <0.013 1.2 0.17 0.073 0.048
1A-2 Breathing Zone ° Office Area (supplied by AH-1) 8/21/2011 <0.14 1.4 9.9 0.15 <0.013 1.3 0.18 0.083 0.046
1A-3 Preferential Pathway Storage room 8/21/2011 <014 0.54 78 0.093 <0013 0.98 <011 <0040 | 0.031
1A-4 Preferential Pathway Mechanical room with air handlers 8/21/2011 <0.14 0.56 0.53 <0.055 <0.013 0.73 <0.11 <0.040 <0.020
1A-5 Preferential Pathway Adjacent to elevator shaft 8/21/2011 <0.14 2.0 0.67 | <0055 | <0013 0.72 <0.11 <0.040 | <0020
1A-6 Breathing Zone Elecirical test area (supplied by AH-6) 8/21/2011 <0.14 1.9 0.66 | <0056 | <0013 0.77 <0.11 <0.040 | <0.020
1A-7 Preferential Pathway Mechanical room with air handlers 8/21/2011 <0.14 0.20 0.068 | 0055 | <0013 0.71 <0.11 <0.040 | <0.020
1A-70 Blind Field Duplicate ° 8/21/2011 <0.14 0.19 0.062 | <0055 | <0013 0.77 <0.11 <0.040 | <0.020
1A-8 Breathing Zone Office area (supplied by AH-2) 8/21/2011 <0.14 0.96 4.6 0.080 <0.013 1.0 0.12 <0.040 | <0.020
IA-80 Blind Field Duplicate 8/21/2011 <014 0.99 47 0.085 <0013 1.0 0.12 <0040 | 0.024
1A-9 Breathing Zone Office area (supplied by AH-39) 8/21/2011 <0.14 0.65 033 | <0055 | <0013 0.80 <0.11 <0.040 | <0020
IA-10 Breathing Zone Office area (supplied by AH-10) 8/21/2011 <0.14 0.58 0.80 | <0055 | <0013 0.69 <0.11 <0.040 | <0.020
IA-11 Breathing Zone Office area (supplied by AH-3) 8/21/2011 <0.14 0.52 0.62 | <0056 | <0013 0.68 <0.11 <0.040 | <0.020
IA-12 Breathing Zone Office area (supplied by AH-4) 8/21/2011 <0.14 0.57 0.77 | <0056 | <0013 0.72 <0.11 <0.040 | <0.020
IA-13 Breathing Zone Cafeteria (supplied by AH-43) 8/21/2011 <0.14 1.1 036 | <0055 | <0013 0.74 <0.11 <0.040 | <0.020
IA-14 Breathing Zone Office area (supplied by AH-9) 8/21/2011 <0.14 1.0 0.22 | <0055 | <0013 0.91 <0.11 <0.040 | <0.020
I1A-15 Breathing Zone Conference room (supplied by AH-6) 8/21/2011 <0.14 2.8 0.90 <0.056 0.018 0.89 <0.11 <0.040 <0.020
IA-16 Preferential Pathway Adjacent to elevator shaft 8/21/2011 <0.14 1.1 048 | <0055 | <0013 0.83 <0.11 <0.040 | <0020
Maximum Detected Indoor Air Concentration ND 2.8 10 017 0.018 1.3 0.18 0.073 0.048
U.S. EPA Region 9 Regional Screening Level (RSL) for Industrial Air | 2.08° 3.0 31° 260 0.16° | 130,000 | 4400° | 310° 7.7

Notes

PNOO AW N =

Abbreviations
PCE = tetrachloroethene
TCE = trichloroethene

VC = vinyl chloride

cDCE = cis-1,2-dichloroethene
tDCE = trans-1,2-dichloroethene

Freon 113 = 1,1,2-frichloro-1,2,2-triflucromethane

1,1,1-TCA = 1,1, 1-trichloroethane

1,1-DCE = 1,1-dichloroethene
1,1-DCA = 1,1-dichloroethane

HVAC = heating, ventilation, and air conditioning

ND = not detected

Ambient samples were collected outdoors, in an approximate upwind direction of the building and/or near the intake of the building's HVAC system.
"<" indicates that the analyte was not detected at or above the laboratory reporting limit shown.
Results shown in bold indicate that the analyte was detected in the sample at or above the laboratory reporting limit.

Preferential pathway samples were collected indoors, as close as possible to a potential source. Preferential pathway sample results are not necsesarily representative of employee exposure.
Breathing zone samples were collected indoors from the approximate height of a seated worker.
Each duplicate sample was collected simultanously the associated primary sample, using a T-splitter.
Regional Screening Level (RSL) for Industrial Air (U.S. EPA, 2013, Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites, November).
California-modified indoor air screening level (California Department of Toxic Substances Control, Office of Human and Ecological Risk, 2013, HERO HHRA Note Number: 3, May 21).
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November 2011 Limited Phase Il ESA (Treadwell and Rollo 2012)

In November 2011, as part of the Limited Phase Il ESA, 10 exterior soil gas samples were taken at the
perimeter of the main facility. Three samples exceeded the commercial sub-slab or soil gas VISL for TCE
(30 pg/m’, Treadwell and Rollo 2012). However, as discussed above, the short-term indoor air response
action level for TCE (7 pg/m?) for interior commercial/industrial exposure was not exceeded during the
August 2011 assessment of the main facility (AMEC 2011a). Benzene and chloroform exceeded their
commercial sub-slab or soil gas VISLs of 16 and 5.3 pg/m’, respectively (Treadwell and Rollo 2012).
Benzene and chloroform were not analyzed for in indoor air samples in the August 2011 assessment of
the main facility (AMEC 2011a). Chloroform, a by-product of drinking water disinfection, is often
detected in the indoor air samples of buildings served by public water utilities, and thus a potential
confounding indoor source of this Chemical of Concern [COC].

Five soil gas samples were collected at the perimeter of Submicron Development Center (SDC) building,
and their TCE, benzene, and chloroform concentrations exceeded their commercial sub-slab or soil gas
VISLs. Eight sub-slab samples were collected at locations within the SDC building, and their benzene and
ethylbenzene concentrations exceeded their commercial sub-slab or soil gas VISLs (16 and 49 pg/m’,
respectively). Additional probes were installed to assess the extent of benzene and ethylbenzene
contamination, and the results indicated that the benzene and ethylbenzene impacts were limited to the
original sample locations. No indoor air sampling of the SDC building in 2011 because the building was
not been occupied.

November 2013 Phase Il ESA (ENGEO 2013)

In November 2013, as part of the Phase II ESA, 20 soil gas were collected from across the property from
a depth of approximately 5 feet bgs. Five samples, all on the western portion of the property, exceeded the
commercial sub-slab or soil gas VISL for TCE (30 ug/m3, ENGEO 2013). In addition, six samples
exceeded the commercial sub-slab or soil gas VISL for benzene (16 pg/m3); chloroform was not detected
in any samples. As noted previously, benzene was not analyzed in indoor air in the August 2011
assessment of the main facility; however, it was also not detected in groundwater.

Toxicity Values Toxicity Values: EPA’s Integrated Risk Information System (IRIS) periodically updates
chemical specific toxicity profiles as sufficient new information becomes available. IRIS was used as the
primary reference for new toxicity values. However, California’s Office of Health Hazard Assessment
(OEHHA) also produces similar chemical toxicity reviews that are applicable in the state. These were
used if they are significantly more health protective. Using the updated toxicity values, EPA periodically
updates the Regional Screening Levels (RSLs) using risk assessment guidance from the EPA Superfund
program. They are risk-based media concentrations derived from standardized equations combining
exposure information assumptions with EPA toxicity data. Based on the toxicity characteristics of the
chemical, there can be either or both non-cancer RSLs and /or cancer RSLs. RSLs are considered by the
EPA to be protective for humans (including sensitive groups) over a lifetime.

Any concentration below the non-cancer RSL indicates that no adverse health effect from exposure is
expected, while concentrations significantly above the non-cancer RSL may indicate an increased
potential for non-cancer effects. The cancer RSL is based on a 10 excess cancer risk which is at the
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lower limit in EPA’s acceptable risk management range of 10™ to 10 excess cancer risk, any clean-up
level within the risk management range is considered protective.

As shown in Table 8, the non-cancer RSLs are greater than the ROD cleanup levels for all COCs except
hexavalent chromium, 1,2,4-trichlorobenzene, TCE, and xylenes. Of these compounds, 1,2,4-
trichlorobenzene and TCE have been detected in the aquifer above their respective non-cancer RSLs and
cleanup standards. The health protective cleanup levels chosen in the ROD are based on MCLs, Safe
Drinking Water Act Maximum Contaminant Levels, which are considered protective.

The ROD clean-up levels are also greater than their corresponding cancer RSL. However, all the ROD
clean-up levels, except chloroform and hexavalent chromium, are still within the excess cancer risk range
considered protective. However, based on the 2013 Annual report, chloroform and hexavalent chromium

were not detected.

Table 8. Comparison of Cleanup Standards and Current MCLs to May 2014 RSLs

Non-cancer Tap | Cancer Tap

1991 Final SCR | Current Current water water
Contaminants of Cleanup Federal MCL | State MCL | Multipathway Multipathway
Concern Standards (ug/L) | (ug/L) (ug/L) RSL (ug/L)¢ RSL (ug/L)¢
Benzene 1 5 1 29 0.39
Chromium (Total) 50 100° 50" 16,000 -
Chromium (VI) 50 100° 50° (10°) 31 0.031
Chloroform 100 70° -- 84 0.19
1,1-dichloroethane (1,1-
DCA) 5 -- 5 2,900 2.4
1,1-dichloroethene (1,1-
DCE) 6 7 6 260 --
cis-1,2-dichloroethene
(cis-1,2-DCE) 6 70 6 28 B
trans-1,2-dichloroethene
(trans-1,2-DCE) 10 100 10 86 B
Ethylbenzene 680 700 300 670 1.3
Freon 113 1,200 -- 1,200 53,000 --
Tetrachloroethene (PCE) | 5 5 5 35 9.7
Toluene 150 1,000 150 860 --
1,2,4-trichlorobenzene 70 70 5 3.9 0.99
1,1,1-trichloroethane
(1.L1-TCA) 200 200 200 7,500 --
Trichloroethene (TCE) 5 5 5 2.6 0.44
Trichlorofluoromethane 150 - 150 1,100 --
(Freon 11)
Xylenes (total) 1,750 10,000 1,750 190 --
Vinyl chloride 0.5 2 0.5 36 0.015
Notes:

a. Currently, there is no Federal or State MCL for chromium (III) or chromium (VI). The value listed is for total chromium.

b. Value of 10 pg/L for hexavalent chromium was proposed by California Department of Public Health on 23 August 2013

c. Value listed is the Maximum Contaminant Level Goal (MCLG) for chloroform.

d. Bolded values are less than the lowest value of the cleanup standards in the SCR, current federal MCL (or non-zero MCLG),
or current state MCL

In 2010, EPA updated its Regional Screening Levels (RSLs) for hexavalent chromium. The RSL update
was based on a revised toxicity assessment by the New Jersey Department of Environmental Protection

Fourth Five-Year Review for Advanced Micro Devices, Inc. (Building 915) 25



that used new toxicity information from the National Toxicology Program. The current hexavalent
chromium RSL for tap water ingestion is 0.031 pg/L. The U.S. EPA IRIS program is conducting its own
re-assessment of the toxicity of hexavalent chromium and EPA has committed to revising the chromium
MCL upon completion of the IRIS re-assessment.

Ecological Review

The ROD addressed the presence of sensitive ecological systems and determined that the AMD 915 Site
did not constitute critical habitat for endangered species, and that it did not include or impact wetlands.
No changes at the site have occurred that might change this ecological assessment.

6.4. Data Review

Groundwater

Groundwater data collected from 1982 through 2013 were reviewed as part of this FYR (AMEC 2009,
2010, 2011b, 2012e, 2013a; Haley and Aldrich 2014c). The current monitoring program consists of 36
wells: 9 extraction wells and 27 monitoring wells.

In the A-zone, groundwater elevation measurements indicate that horizontal groundwater flow is
generally toward the northeast (Figure 4). Extraction wells EW-1 through EW-6 create a depression of the
potentiometric surface under the parking lot north of the 915 DeGuigne building. The hydraulic gradient
of the A-zone, from well 36-S to 8-S, was approximately 0.0088 ft/ft in October 2012. The direction of
the vertical hydraulic gradient between the A-zone and the underlying B1-zone is generally downward
north of the building at well pairs 19-S/19-D and 40-S/40-D, and upward near to and southwest of the
building at well pairs 41-S/41-D and 49-S/49-D.

In the B1-zone, groundwater elevation measurements indicate that horizontal groundwater flow is
generally toward the northeast (Figure 5), and a depression in the potentiometric surface is evident in the
vicinity of extraction wells EW-1 through EW-6 (shown in the A-zone on Figure 4). The hydraulic
gradient of the B1-zone, from well 36-D to 20-D, was approximately 0.0087 ft/ft in October 2012. The
direction of the vertical hydraulic gradient between the B1-zone and the underlying B2-zone is downward
across the site as calculated at well pairs 20-D/20-DD, 10-D/43-DD, and 49-D/49-DD.

In the B2-zone, groundwater elevation measurements indicate that horizontal groundwater flow is
generally toward the north, but strongly influenced by pumping at extraction well EW-9 and nearby off-
property extraction wells (Figure 6). The hydraulic gradient of the B-2 zone, from well 36-DD to 20-DD,
was approximately 0.0096 ft/ft in October 2012. The direction of the vertical hydraulic gradient between
the B2-zone and the underlying B3-zone is upward at well pair 18-DD and 50-DDD. Because no other
B3-zone monitoring wells exist, the direction of horizontal groundwater flow in the B3-zone cannot be
determined.

At this site, TCE and cis-1,2-DCE are the COCs most frequently detected in groundwater above cleanup
standards. Figure 7 through Figure 9 show the TCE distribution in the A-, B1-, and B2-zones for the
October 2013 monitoring event. Figure 10 through Figure 12 show the cis-1,2-DCE distribution in the A-,
B1-, and B2-zones for the October 2013 monitoring event.
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Pumping from on-site wells appears to have a substantial impact on the direction of flow. Groundwater
elevation contours in the A-, B1-, and B2-zones (Figure 4, Figure 5, and Figure 6) suggest that
groundwater flow west of the AMD 915 Site shifts to the northeast toward the on-site extraction wells,
indicating that there may be capture of contaminants from the offsite plumes to the west. The contaminant
contour figures (Figure 7 through Figure 12), though, do not necessarily confirm that this is occurring.
Rather, the contaminant contours generally seem to indicate that there are somewhat distinct plumes to
the west of the Site and through the middle of the AMD 915 Site.

The highest concentration areas on the AMD 915 Site are located in the B1- and B2-zones north of the
building in the vicinity of the former ANS source area (Pad C). The ANS source area was excavated and
backfilled to a depth of about 30 feet bgs, but the B1- and B2-zones are deeper than the excavation.
Contaminant contours in these areas (Figure 9 and Figure 11) suggest that these high concentration areas
are caused by upgradient (off-site) sources. Uncertainties regarding the upgradient contaminant
distribution are also noted on the other B1- and B2-zone figures (Figure 8 and Figure 12). Monitoring
data for the B1- and B2-zones on the AMD property south of the 915 building and even further
upgradient may help to better define the extent of the plumes and the impacts of upgradient sources on the
AMD 915 Site. Such data should be used if available.

Additionally, the northern extent of the plumes across Duane Avenue is not shown on contour maps in the
A- and B1-zones (Figure 7, Figure 8, Figure 10, and Figure 11). The area across Duane Avenue is part of
the Offsite OU. The northern extent of the plume across Duane Avenue should be shown if data are
available to give a better visual representation of the contaminant plumes (i.e., it is unlikely that the
plumes just stop at the property boundary as currently shown in the 2013 Annual Groundwater
Monitoring Report (Haley and Aldrich 2014c¢)). Furthermore, groundwater elevation data north of Duane
Avenue should be used, if available, to show a more complete picture of groundwater levels and flow
direction.

Also, it does not appear that VOC concentrations in the extraction wells were used to develop the TCE
and cis-1,2-DCE contours (Haley and Aldrich 2014c). For example, the TCE concentrations in EW-1 and
EW-2 (screened across the A- and B1-zones) in October 2013 were 93 and 130 nug/L, respectively.
However, Figure 7 shows EW-1 and EW-2 between the 5 and 50 ug/L contours, and Figure 8 shows EW-
1 between the 5 and 50 pg/L contours and EW-2 between the 50 and 100 pg/L contours. Furthermore, the
EW-8 (screened only in the B2-zone) TCE concentration in October 2013 was 93 pg/L, and Figure 9
shows EW-8 between the 5 and 50 ug/L contours. Extraction well data should be included in the
development of contaminant contours. Should additional interpretation be necessary when using data
from extraction wells that span the A- and B1-zones, any methods or assumptions should be documented
in future monitoring reports.

From 2008 to 2013, vinyl chloride was consistently detected above the cleanup standard (0.5 pg/L) in
monitoring wells 2-S, 41-S, 10-D, 40-D, 41-D, and 42-DD. Except for 42-DD, these wells are located on
the western boundary of the site and the vinyl chloride is likely associated with the Offsite OU plume.
Vinyl chloride in 42-DD may be related to a plume that has migrated onto the AMD 915 Site from
another off-site source. It is possible that vinyl chloride could have been detected above the cleanup
standard in more wells, but since the reporting limits for vinyl chloride (0.5 to 2.5 pg/L) are sometimes
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greater than the cleanup standard, it is not possible to determine if the cleanup standard was exceeded.
The reporting limit should be no higher than the cleanup standard, where practicable.

From 2011 to 2013, 1,2.,4-trichlorobenzene was consistently detected significantly above the cleanup
standard (5 pg/L) in extraction wells EW-5 and EW-6. Concentrations of 1,2,4-trichlorobenzene were not
reported prior to 2011, and haven’t been detected above the cleanup standard in any other extraction or
monitoring wells.

In November 2010, trans-1,2-DCE was detected above the cleanup standard (10 pg/L) in monitoring well
42-DD, which may be associated with a plume that has migrated onto the AMD 915 Site from off-site
sources. However, trans-1,2-DCE has not exceeded the cleanup standard in any other samples, including
samples from this well, between 2008 and 2013.

Plots of TCE and cis-1,2-DCE data from 1984 to 2013 are provided in Appendix H (Haley and Aldrich
2014c¢). Long-term data trends were calculated for TCE and cis-1,2-DCE in extraction wells EW-1
through EW-9 (excluding EW-3, which is no longer in use due to non-detect concentrations since
sampling began in the 1980s) using the Mann-Kendall nonparametric test for trend (Table 9). For TCE,
the test indicated either no trend, or a decreasing trend in all extraction wells; there were no increasing
trends. For cis-1,2-DCE, there were increasing trends in extraction wells EW-1, EW-4, and EW-9. The
results of Mann-Kendall trend tests are rather difficult to interpret for this site because of the influence of
off-site sources of cis-1,2-DCE and/or reductive dechlorination of TCE (TCE is a pre-cursor to cis-1,2-
DCE). Regardless, TCE and cis-1,2-DCE concentrations in extraction wells (except EW-3) and many
monitoring wells are generally above their respective cleanup standards. Due to the migration of
contaminants onto the AMD 915 Site from off-site sources, it seems unlikely that TCE or cis-1,2-DCE
concentrations will decrease below the cleanup standards in the next five years. In fact, these
concentrations may be present for years to come unless these off-site sources are addressed.

Table 9. Mann-Kendall Test for Trend for Extraction Wells (1984-2012)

TCE cis-1,2-DCE

Concentration | Confidence in Trend | Concentration | Confidence in Trend
Well Trend (%) Trend (%)
EW-1 No Trend 58.9 Increasing 99
EW-2 Decreasing 100 Decreasing 100
EwW-4 No Trend 58.7 Increasing 99.9
EW-5 Decreasing 100 Probably 90.1

Decreasing

EW-6 Decreasing 100 Decreasing 100
EW-7 Decreasing 99.9 Decreasing 100
EW-8 Decreasing 100 Stable 78.5
EW-9 Decreasing 100 Increasing 100

28 Fourth Five-Year Review for Advanced Micro Devices, Inc. (Building 915)



Figure 4. A-Zone Water Levels in October 2013
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Figure 5. B1-Zone Water Levels in October 2013
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Figure 6. B2-Zone Water Levels in October 2013
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Figure 7. A-Zone TCE Contours in October 2013
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Figure 8. B1-Zone TCE Contours in October 2013

Fourth Five-Year Review for Advanced Micro Devices, Inc. (Building 915)

33



Figure 9. B2-Zone TCE Contours in October 2013
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Figure 10. A-Zone cis-1,2-DCE Contours in October 2013
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Figure 11. B1-Zone cis-1,2-DCE Contours in October 2013
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Figure 12. B2-Zone cis-1,2-DCE Contours in October 2013
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Groundwater Extraction and Treatment System

The mass of VOCs removed has generally declined over time, even though the volume of groundwater
treated has remained somewhat steady (Figure 13). The decline in efficiency is due to decreasing average
influent VOC concentrations, which have ranged from 504 pg/L in 1999 to 165 ng/L in 2011.

In 2007, AMD conducted groundwater characterization of the upgradient (off-site) areas (Geomatrix
2008). Interpretation of the results suggested that the on-site VOC source (the contamination associated
with the ANS tank that was removed) would have little remaining impact on groundwater due to the
success of previous remedial actions (i.e., soil removal actions and early operation of the GWET system).
The results also suggested that upgradient (off-site) releases are the primary reason that little apparent
progress has occurred during this FYR period in reducing groundwater contamination further. Continued
operation of the GWET system does not remediate upgradient (off-site) sources, but provides adequate
hydraulic containment of the resultant plumes. The migration of COCs off the AMD 915 Site is curtailed
by operation of the GWET system, though the system was not designed for this purpose.
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Figure 13. Volume Treated and VOCs Removed by the GWET System over Time

Soil

On-site soil samples taken during the November 2011 Limited Phase Il ESA (Treadwell and Rollo 2012)
and the April 2013 Subsurface Investigation for the City of Sunnyvale (Ground Zero Analysis, Inc. 2013)
indicated that shallow soils (less than 3 feet bgs) in some locations exceeded the RWQCB Environmental
Screening Levels (ESLs) or the EPA RSLs for dichlorodiphenyldichloroethene (DDE) and dieldrin in
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residential soils. However, these compounds do not appear to be related to site activities and are likely
associated with historical (pre-1974) agricultural activities. None of the 18 soil samples in the November
2013 Phase II ESA exceeded the ESLs or RSLs for DDE or dieldrin, potentially because samples were
homogenized in one-foot sections in the laboratory; this kind of homogenization was not performed in the
other investigations.

6.5. Site Inspection

A site inspection was completed on October 24, 2013, and attended by Ellen Engberg and Aaron King
(USACE, Seattle district), Melanie Morash (USEPA Region 9), Max Shahbazian (California RWQCB),
Peter Bennett and Michael Calhoun (Haley & Aldrich), and Do Cao (AMD). The site inspection checklist
is provided in Appendix D, and the site inspection photographs are provided in Appendix E.

During the site visit, the site was occupied and well-controlled by Spansion. The groundwater extraction
and treatment system appeared to be in good condition, and there were no signs of institutional controls
being violated.

6.6. Interviews

During the FYR process, an interview was conducted with the site operator and O&M contractors
involved with the AMD 915 Site. The purpose of the interview was to document the perceived status of
the Site and any perceived problems or successes with the phases of the remedy that have been
implemented to date. The interview was conducted during the site visit on October 24, 2013. The
collective interview is summarized below, and the completed interview form is provided in Appendix C.

Aaron King and Ellen Engberg of USACE interviewed Peter Bennett (lead hydrogeologist for Haley &
Aldrich and contractor for the responsible party), Michael Calhoun (senior hydrogeologist for Haley &
Aldrich), and Do Cao (site operator for AMD); Mr. Bennett, Mr. Calhoun, and Mr. Cao represented a
single perspective and were interviewed together. The project is in the post-construction operations and
maintenance (O&M) phase, and no current problems or issues were identified during the interview,
except for a one-time exceedance of cis-1,2-DCE in treatment system effluent in November 2012.

6.7. Institutional Controls

The ROD called for a deed restriction prohibiting the use of shallow groundwater for drinking. A
restrictive covenant was recorded on August 7, 1992, specifically restricting the following: the use of the
upper water-bearing aquifers as a source and/or supply of drinking water; and the drilling, construction,
installation, inspection, maintenance, replacement, removal, use, or operation of any groundwater
extraction wells or groundwater monitoring wells, except for those used in the investigation,
characterization, and remediation of groundwater pursuant to any order of a governmental or regulatory
agency.

The previous FYR (RWQCB 2009) identified the deed restriction as an issue. The existing covenant was
recorded prior to adoption of California Civil Code section 1471, and the previous FYR recommended
that a new environmental restrictive covenant should be recorded for the property consistent with current
California law. AMD no longer owns the AMD 915 Site and does not have the legal right to record a new
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deed restriction on the property. In compliance with the requirements of the last FYR, AMD prepared a
revised deed restriction in consultation with the current owner at that time (Spansion) and provided it to
the California Regional Water Quality Control Board (RWQCB) and EPA in 2012 for review. In 2013,
AMD worked with Spansion and Watt Investments at Sunnyvale, who purchased the Site from Spansion
on 23 January 2014, to further revise the draft deed restriction at the request of Watt. RWQCB is working
with the new owner to lodge an updated deed restriction.

7. Technical Assessment

7.1. Question A: Is the remedy functioning as intended by the decision
documents?

Yes, the remedy is functioning as intended by the Final SCR and the ROD. The Final SCR and ROD
called for air stripping of extracted groundwater followed by GAC polishing; the current system, as
modified in 2012 with RWQCB approval, consists only of GAC treatment. Containment of COCs on the
Site appears to be largely effective due to operation of the GWET system. In other words, contamination
on the AMD 915 Site does not appear to be migrating off the Site.

Operating procedures, as implemented, will maintain the effectiveness of response actions (i.e., prevent
contamination from migrating off the site). There have been no large variances in O&M costs that could
indicate potential remedy problems or issues.

The remedy was recently optimized by switching from air stripping with GAC polishing to just a GAC
vessel operation, leading to lower power consumption.

Groundwater samples are collected by Teflon bailer after purging the well with a submersible pump. The
bailer and the pump are then steam-cleaned between uses. The sampling contractor should consider using
passive sampling technologies such as the HydraSleeve or polyethylene (or passive) diffusion bags. These
passive technologies are proven, easy to use, inexpensive, can sample discrete well intervals, and do not
require purging the well (which may result in substantially less investigation-derived waste and associated
analysis and disposal costs).

The 2008 Subsurface Investigation Report (Geomatrix 2008) indicated that upgradient, off-site sources
were contributing significantly to the VOC contamination remaining on the AMD 915 Site. The GWET
system has continued to operate and provide containment. However, it is not clear how the remedy at
AMD 915 fits into the overall area-wide plume restoration effort.

The 1992 restrictive covenant prohibits the use of groundwater from the shallow aquifers (i.e., the A-, B1-
and B2-zone aquifers) as a source of drinking water. However, a new restrictive covenant that complies
with California Civil Code section 1471 has not yet been recorded as previously recommended, RWQCB
is working with the new owner to lodge an updated deed restriction.
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7.2. Question B: Are the exposure assumptions, toxicity data, cleanup
levels, and remedial action objectives (RAOs) used at the time of
remedy selection still valid?

The exposure assumptions, toxicity data, and cleanup levels used at the time of the Final SCR and ROD
have changed, however, the remedy still remains protective.

Chemical-specific ARARs, which are the basis for the cleanup standards, have changed for chloroform,
ethylbenzene, hexavalent chromium and 1,2.4-trichlorobenzene in groundwater since the Final SCR and
ROD. The new values for these compounds are all lower (i.e., more stringent) than the values in the Final
SCR and ROD. However, there is no exposure to contaminated groundwater since the existing restrictive
covenant prohibits the use of site groundwater as a source of drinking water. Therefore, the changes in
cleanup standards do not affect the current protectiveness of the remedy. There are no newly promulgated
standards that affect the protectiveness of the remedy.

Although the land use has not changed within the last five years, the AMD 915 Site has been purchased
recently by Watt. The Site is currently zoned for industrial use, but the zoning may change in the future.
The Limited Phase Il ESA conducted in 2011 (Treadwell and Rollo 2012) suggests that the site was being
evaluated for re-zoning from commercial/industrial to residential and mixed-use commercial/residential
units. If residential structures are to be built on the Site in the future, a re-evaluation of vapor intrusion
would be necessary. Furthermore, the April 2013 subsurface investigation for the City of Sunnyvale
(Ground Zero Analysis, Inc. 2013) suggests that, as part of redevelopment plans, the project proponent
intended to dedicate approximately 5.8 acres to the City of Sunnyvale for a public park. The current
owner (Watt) may build a small private park on the property for future residents of apartments and
condos.

Within the last five years, there have not been any newly identified human health or ecological receptors
or routes of exposure, but the vapor intrusion pathway was identified in the third FYR and evaluated at
the site in 2011 and re-evaluated in 2014. Results of the August 2011 Indoor Air Investigation (AMEC
2011a) suggest that VOC concentrations in indoor air do not exceed health-protective screening levels.
Benzene and chloroform were not analyzed for in indoor air in the August 2011 Investigation. However,
the November 2011 (Treadwell and Rollo 2012) and November 2013 (ENGEO 2013) Phase Il ESAs
indicated that benzene and chloroform were detected above their respective VISLs in soil gas.

All but one of the heating, ventilation and air conditioning (HV AC) units serving the occupied AMD 915
building remained on during the August 2011 indoor air sampling event (due to the presence of
laboratories and other sensitive-use rooms, such as “clean” rooms, which would have been compromised
if their respective HVAC units had been deactivated). Thus the indoor air measurements obtained may
not represent the full spectrum of potential vapor intrusion at the AMD 915 building and it is unknown if
an HVAC-based remedy is indeed necessary to address the subsurface-to-indoor air vapor intrusion
pathway, or such as might be the case given the recent change in property ownership and any subsequent
changes in building occupancy, use or structure.

If the building use were to change such that the HVAC system is operated differently than when it was
sampled in 2011, indoor air concentrations may be higher than those measured during the 2011 indoor air
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assessment. Also, if new buildings were to be constructed on the property, they could likely experience
different vapor intrusion pathways. Thus, vapor intrusion may need to be re-evaluated if the building use
changes significantly or if the current buildings are removed and replaced by new structures.

To be protective in the long-term for current occupants of the AMD 915 building, it is recommended that
a ventilation Operations, Maintenance & Monitoring (OM&M) plan be prepared.

Recent soil samples (Treadwell and Rollo 2012, Ground Zero Analysis, Inc. 2013) indicated that shallow
soil in some on-site locations exceeded the RWQCB ESLs or the EPA RSLs for DDE and dieldrin in
residential soils. However, these compounds do not appear to be related to site activities and are likely
associated with historical (pre-1974) agricultural activities.

There are no unanticipated toxic byproducts of the remedy not previously addressed by the Final SCR and
ROD. Physical conditions (e.g., hydrogeology) or the understanding of these conditions have not changed
in a way that could affect the protectiveness of the remedy.

Though toxicity factors have changed for several site COCs as described in Section 6.3, they have not
changed in a way that could affect the protectiveness of the remedy because there are no receptors. No
other contaminant characteristics have changed in a way that could affect the protectiveness of the
remedy.

The remedy is generally progressing as described by the RAOs. Exposure of human receptors to
contaminated groundwater is being prevented by the restrictive covenant. The groundwater is being
monitored regularly. Contaminant migration off the AMD 915 Site is largely being controlled and
curtailed by the GWET system. However, migration of contaminants onto the Site from off-site sources is
hindering the restoration of contaminated groundwater and its potential future use as drinking water.
Actions for upgradient (off-site) sources will likely be needed before AMD 915 site groundwater could be
used as drinking water.

7.3. Question C: Has any other information come to light that could call
Into question the protectiveness of the remedy?

No new information has become available that could call into question the effectiveness of the remedy.
There are no known new ecological risks, no expected impacts from natural disasters, and no other
general activities or information that could change the protectiveness of the remedy.

7.4. Technical Assessment Summary

The Final SCR and ROD called for air stripping of extracted groundwater followed by GAC polishing.
The current system, as modified in 2012 with RWQCB approval, consists only of GAC treatment.
Cleanup standards are not being achieved, at least partly due to the migration of off-site contaminants
onto the Site. Recent data show that TCE and cis-1,2-DCE exceed cleanup standards in groundwater
across much of the Site. In addition, vinyl chloride and 1,2,4-trichlorobenzenze have been detected in
select wells above their respective cleanup standards. Containment of COCs on the Site, however, appears
to be largely effective due to operation of the GWET system.
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The 1992 restrictive covenant prohibits the use of groundwater from the shallow aquifers (i.e., the A-, B1-
and B2-zone aquifers) as a source of drinking water. RWQCB is working with the new owner to lodge an
updated deed restriction.

The groundwater cleanup levels and toxicity factors for several COCs have changed since the Final SCR
and ROD. These changes do not affect the protectiveness of the remedy because no one is drinking on-
site groundwater and the GWET system appears to be containing contaminants on-site. Although on- and
off-site land use has not changed in the last five years, it may change in the near future following the
AMD 915 property’s change in ownership by Watt. Vapor intrusion was evaluated in August 2011
(AMEC 2011a) and then re-evaluated in November 2013 (Haley and Aldrich 2014a), with results
indicating that contaminants in the indoor air at the occupied 915 building did not exceed health-
protective screening levels.

8. Issues

Table 10 summarizes the current issues for the AMD 915 Site.

Table 10. Current Issues for the AMD 915 Site

Issue Affects Current Affects Future
Protectiveness Protectiveness
(Yes or No) (Yes or No)
1) The groundwater extraction and treatment system | No Yes

may not be able to restore the groundwater to its
beneficial use as a potential drinking water supply
due to the migration of VOCs onto the AMD 915
Site from upgradient (off-site) sources.

2) California Civil Code section 1471 has changed | No Yes
since the restrictive covenant was recorded.
3) A State MCL for hexavalent chromium has No Yes

recently been established and the MCLs for
chloroform, ethylbenzene and 1,2,4-
trichlorobenzene has changed.

9. Recommendations and Follow-up Actions

Table 11 provides recommendations to address the current issues at the AMD 915 Site.

Table 11. Recommendations to Address Current Issues at the AMD 915 Site

Issue Recommendations/ Party Oversight Milestone Affects Protectiveness?
Follow-up Actions Responsible Agency Date Current Future
1 Establish a broader RWQCB RWQCB/EPA| 09/2019 No Yes
strategy for
groundwater

restoration for the
AMD 915 taking into
account the upgradient
sites.
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Issue Recommendations/ Party Oversight Milestone Affects Protectiveness?
Follow-up Actions Responsible Agency Date Current Future
2 A new restrictive RWQCB RWQCB/EPA| 12/2016 No Yes

covenant that complies
with California Civil
Code section 1471
should be recorded.

An Explanation of EPA EPA 09/2019 No Yes
Significant Differences
should be issued to set
new clean up goals for
the chemicals
considering the new
MClLs.

In addition, the following recommendations, which improve some technical aspects of site work but do
not affect protectiveness, were identified during the FYR:

Extraction well data, in addition to the monitoring well data, should be used in developing
contour maps for the site in annual groundwater monitoring reports. Current plume maps may
underestimate the concentrations of certain Contaminants of Concern (COCs) in groundwater at
the Site. For example, maps should be corrected to accurately reflect higher trichloroethene
(TCE) and cis-1,2-dichloroethene (cis-1,2-DCE) concentrations measured in extraction wells.
Groundwater elevation and contaminant contours on maps in annual groundwater monitoring
reports should extend northward past Duane Avenue if the data are available. As the maps in the
2013 Annual Groundwater Monitoring Report are currently drawn, the contours stop at the
property boundary, which results in an incomplete representation of the groundwater levels and
the contaminant distribution.

Similarly, the extent of contaminant plumes in the B1- and B2-zones to the south of the AMD
915 main building are not well supported by the data provided on the maps in the annual
groundwater monitoring reports. If available, monitoring data for the AMD property south of the
915 building and even further upgradient (off-site) should be used to help better define the extent
of the plumes and the impacts of upgradient sources on the AMD 915 Site.

Laboratory reporting limits for vinyl chloride in groundwater (in monitoring wells) have often
been above the cleanup standard (0.5 pg/L). Consequently, it is impossible to determine whether
the cleanup standard has been achieved or exceeded. The laboratory reporting limit for vinyl
chloride should be no higher than the cleanup standard.

Benzene and chloroform were detected above their respective VISLs in soil gas around the AMD
915 main facility in the November 2011 Limited Phase II ESA. Benzene was detected above its
VISL in soil gas on the western portion of the property in the November 2013 Phase II ESA.
However, benzene and chloroform were not analyzed for in indoor air samples from the main
facility in the August 2011 Vapor Intrusion Investigation. Benzene is not detected in
groundwater. Additional investigation should be conducted in the main building to confirm that
benzene is not present in indoor air above protective levels. Chloroform, a by-product of
drinking water disinfection, is often detected in the indoor air samples of buildings served by
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public water utilities, and thus a potential confounding indoor source of this Chemical of Concern
[COC].

¢ Due to the presence of laboratories and other sensitive-use rooms, sampling for the August 2011
Vapor Intrusion Investigation was performed when all but one of the main facility HVAC units
were operational. The property has since been acquired by Watt. If the building use changes and
HVAC requirements for those areas become less stringent, then additional indoor air sampling
may be necessary to assess if indoor air contaminant concentrations remain below protective
levels.

e As part of redevelopment activities, it is possible that the existing commercial/industrial building
structures from the Site could be removed and replaced with residential structures or new or
modified commercial/industrial buildings. If this occurs, the vapor intrusion pathway should be
re-evaluated by performing indoor air sampling in the new structures to assess if indoor air
contaminant concentrations remain below protective levels.

10. Protectiveness Statement

The remedy at the AMD 915 Site currently protects human health and the environment because the
restrictive covenant prohibits the use of site groundwater for drinking water purposes, and indoor air
concentrations of volatile contaminants have been below protective levels. However, in order to
protective in the long term, the following actions need to be taken: 1) record a new environmental
restrictive covenant for the property that is consistent with current California law, 2) establish a broader
strategy for groundwater restoration for the site taking into account the upgradient sites and 3) an
Explanation of Significant Differences should be issued to set new clean up goals for the chemicals
considering the new MCLs.

11. Next Review

This is a statutory Site that requires ongoing FYRs as long as waste is left on site that does not allow for
unlimited use and unrestricted exposure. The next FYR will be due within five years of the signature date
of this FYR.
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List of Documents Reviewed

Advanced Micro Devices, Inc. 1999. 1999 Sampling Plans for 901 Thompson Place, 915 DeGuigne Drive
and 1165 Arques Avenue in Sunnyvale. Letter to Mr. Ceilio Felix, California Regional Water Quality
Control Board — San Francisco Bay Region. August 1999.

AMEC Environment and Infrastructure, Inc. 2009. 2008 Annual Groundwater Monitoring Report 915
DeGuigne Drive Sunnyvale, California. Prepared by AMEC Environment and Infrastructure, Inc. for
Advanced Micro Devices, Inc. January 2009.

AMEC Environment and Infrastructure, Inc. 2010. 2009 Annual Groundwater Monitoring Report 915
DeGuigne Drive Sunnyvale, California. Prepared by AMEC Environment and Infrastructure, Inc. for
Advanced Micro Devices, Inc. January 2010.

AMEC Environment and Infrastructure, Inc. 2011a. Report of Results—Indoor Air Sampling. 915
DeGuigne Drive Sunnyvale, California. Prepared for Advanced Micro Devices, Sunnyvale, California.
Prepared by AMEC, Oakland, California, October, 2011.

AMEC Environment and Infrastructure, Inc. 2011b. 2010 Annual Groundwater Monitoring Report 915
DeGuigne Drive Sunnyvale, California. Prepared by AMEC Environment and Infrastructure, Inc. for
Advanced Micro Devices, Inc. January 2011.

AMEC Environment and Infrastructure, Inc. 2012a. Technical Status and NPDES Self-Monitoring
Report. Reporting Period July — September 2012. CIWQS Place ID: 203805. 915 DeGuigne Drive
Sunnyvale, California. Prepared by AMEC Environment and Infrastructure, Inc. for Advanced Micro
Devices, Inc. November 2012.

AMEC Environment and Infrastructure, Inc. 2012b. Technical Status and NPDES Self-Monitoring
Report. Reporting Period April — June 2012. CIWQS Place ID: 203805. 915 DeGuigne Drive Sunnyvale,
California. Prepared by AMEC Environment and Infrastructure, Inc. for Advanced Micro Devices, Inc.
August 2012.

AMEC Environment and Infrastructure, Inc. 2012c. Technical Status and NPDES Self-Monitoring
Report. Reporting Period January — March 2012. CIWQS Place ID: 203805. 915 DeGuigne Drive
Sunnyvale, California. Prepared by AMEC Environment and Infrastructure, Inc. for Advanced Micro
Devices, Inc. May 2012.

AMEC Environment and Infrastructure, Inc. 2012d. NPDES System Effluent Exceedance Report.
CIWQS Place ID: 203805. 915 DeGuigne Drive Sunnyvale, California. Order No. R2-2009-0059,
NPDES Permit No. CAG912003. Prepared by AMEC Environment and Infrastructure, Inc. for Advanced
Micro Devices, Inc. November 2012.
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AMEC Environment and Infrastructure, Inc. 2012e. 2011 Annual Groundwater Monitoring Report 915
DeGuigne Drive Sunnyvale, California. Prepared by AMEC Environment and Infrastructure, Inc. for
Advanced Micro Devices, Inc. January 2012.

AMEC Environment and Infrastructure, Inc. 2013a. Technical Status and NPDES Self-Monitoring
Report. Reporting Period October — December 2012. CIWQS Place ID: 203805. 915 DeGuigne Drive
Sunnyvale, California. Prepared by AMEC Environment and Infrastructure, Inc. for Advanced Micro
Devices, Inc. February 2013.

AMEC Environment and Infrastructure, Inc. 2013b. 2012 Annual Groundwater Monitoring Report 915
DeGuigne Drive Sunnyvale, California. Prepared by AMEC Environment and Infrastructure, Inc. for
Advanced Micro Devices, Inc. January 2013.

California EPA (CEPA). 2011. Final Guidance for the Evaluation and Mitigation of Subsurface Vapor
Intrusion to Indoor Air (Vapor Intrusion Guidance). Department of Toxic Substances Control. October,
2011)

ENGEO Incorporated. 2013. ENGEO, Phase II Environmental Site Assessment, Spansion Site, 915
DeGuigne Drive, Sunnyvale, California, Project No. 10636.000.000, November 4, 2013. Prepared by
ENGEO for Watt Communities. November 2013.

EPA. 1991. Record of Decision Advanced Micro Devices # 915 Superfund Site Sunnyvale, California.
Prepared by EPA Region 9. 26 August 1991.

EPA 2002. OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from
Groundwater and Soils (Subsurface Vapor Intrusion Guidance). November 2002.

EPA. 2013. EPA Region 9 Guidelines and Supplemental Information Needed for Vapor Intrusion
Evaluations at the South Bay National Priorities List (NPL) Sites. Prepared by EPA Region 9. December
2013.

Geomatrix Consultants, Inc. 2008. Subsurface Investigation Report Former Advanced Micro Devices 915
DeGuigne Drive Sunnyvale, California. Prepared by Geomatrix Consultants, Inc. for Advanced Micro
Devices, Inc. January 2008.

Ground Zero Analysis, Inc. 2013. Subsurface Investigation Report, Proposed Spansion Park Dedication,
915/943 DeGuigne Dr., Sunnyvale, CA RWQCB Case No. 2020423. Prepared by Ground Zero Analysis,
Inc. for the City of Sunnyvale. May 2013.

Haley and Aldrich, Inc. 2013a. Technical Status and NPDES Self-Monitoring Report. Reporting Period
January through March 2013. CIWQS Place ID: 203805. 915 DeGuigne Drive Sunnyvale, California.
Prepared by Haley and Aldrich, Inc. for Advanced Micro Devices, Inc. May 2013.

Haley and Aldrich, Inc. 2013b. Technical Status and NPDES Self-Monitoring Report. Reporting Period
April through June 2013. CIWQS Place ID: 203805. 915 DeGuigne Drive Sunnyvale, California.
Prepared by Haley and Aldrich, Inc. for Advanced Micro Devices, Inc. August 2013.
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Haley and Aldrich, Inc. 2014a. Vapor Intrusion Evaluation Report 915 DeGuigne Drive Sunnyvale,
California. Prepared by Haley and Aldrich, Inc. For Advanced Micro Devices, Inc. February 2014.

Haley and Aldrich, Inc. 2014b. Fourth Five-Year Review Report 915 DeGuigne Drive Sunnyvale,
California. Prepared by Haley and Aldrich, Inc. for Advanced Micro Devices, Inc. January 2014.

Haley and Aldrich, Inc. 2014¢. 2013 Annual Groundwater Monitoring Report 915 DeGuigne Drive
Sunnyvale, California. Prepared by Haley and Aldrich, Inc. for Advanced Micro Devices, Inc. January
2014.

RWQCB. 1991. Order No. 91-101 Site Cleanup Requirements and Recision of Order No. 89-080 for:
Advanced Micro Devices 915 DeGuigne Drive Sunnyvale Santa Clara County. Prepared by San
Francisco Bay Regional Water Quality Control Board. 19 June 1991.

RWQCB. 2009. Third Five-Year Review Advanced Micro Devices Site 915 DeGuigne Drive Sunnyvale,
California. Prepared by San Francisco Bay Regional Water Quality Control Board. September 2009.

Treadwell and Rollo. 2012. Limited Phase II Environmental Site Assessment 915 DeGuigne Drive
Sunnyvale, California. Prepared by Treadwell and Rollo for Spansion, LLC. January 2012.
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Appendix B: Press Notice
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Appendix C: Interview Forms
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Interview Forms

Five-Year Review Interview Record

Site: Advanced Micro Devices, Inc. (Building 915) EPAID No: CAT080034234

Interview Type: Visit

Location of Visit: At AMD building- 1 AMD place, Sunnyvale, Ca

24 October,
Date: 2013 Time: 1000
Aaron Kin Environmental
Interviewer: 9 Title: Engineer Organization: USACE
Ellen
Engberg Geologist USACE
Individual Contacted
Lead Organization
Name: Peter Bennett Title: Hydrogeologist : Haley & Aldrich
Telephone: (510) 879-4547 Address: 1956 Webster St, Suite 450
Oakland, CA 94612
Michael Senior Specialist, Organizati
Name: Calhoun Title: Hydrogeologist on: Haley & Aldrich
Telephone: (510) 879-4554 Address: 1956 Webster St, Suite 450
Oakland, CA 94612
Name: Do Cao Title: Site Manager ~ Organization: AMD
Telephone: (408) 749-6635 Address:  One AMD Place

Sunnyvale, CA 98088

Summary of Conversation

1) What is your overall impression of the project?

Project is going well. In O&M mode- This is basically an O&M project.

2) Is the remedy functioning as expected? How well is the remedy performing?

Remedy- hydraulic containment- functioning as expected. Things are taking longer than expected, as the impact by
upgradient COCs is an issue. Concern is for the communities to the north (down gradient) as this is the last property within
the greater plume. 60 GPM is containing the plume, essentially shoring up the edge of the plume. A 2007 investigation to
target expediting cleanup found that this shoring was in fact working. The building sumps are acting as extraction wells,
capturing the Mohawk plume. Unless land use happens, those sumps will continue to run, and they can't really change the
remedy.

3) What does the monitoring data show? Are there any trends that show contaminant levels are decreasing?

Trends have decreased compared to early dates, they are pretty stable now.

4) Is there a continuous O&M presence? If so, please describe staff and activities. If there is not a continuous on-site
presence, describe staff and frequency of site inspections and activities.

Yes. FSI (field solutions, Inc., subcontractor for O&M) is continuously running 3 GAC vessels onsite. Discharge is under
permit. H&A does reports.
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5) Have there been any significant changes in the O&M requirements, maintenance schedules, or sampling routines in the
last five years? If so, do they affect protectiveness of the remedy? Please describe changes and impacts.

Yes. Changed from Air Stripper to GAC, summer of 2012. System was used for Philips offsite too, but they lost too much
flow when Philips moved. More efficient now to change to GAC

6) What are the annual operating costs for your organization's involvement with the site?

Contractor will supply #s later- estimated at ~$100k/year. This is for carbon change outs, O&M oversight, biweekly sight
visits, recording, and reports, annual reports, and the water bill.

7) Have there been unexpected O&M difficulties or costs at the site in the last five years? If so, please give details.

Unexpected- exceedance last year in DCE- Added a carbon vessel even though calculations suggested that is shouldn't
have been needed. They have switched to using virgin carbon now instead of re-used.

8) Have there been opportunities to optimize O&M or sampling efforts? Please describe changes and resultant or desired
cost savings or improved efficiency.

Changing from air stripper to carbon unit- Air stripper still there as a backup.

9) Are you aware of any changes in Federal/State/County/Local laws and regulations that may impact the protectiveness of
the remedy?

TCE & VI. These are below levels of concern here.
10) Do you have any comments, suggestions, or recommendations regarding the project?

Difficult due to building sumps and location- Downgradient at the edge of plume, and at the edge of a residential area. Not
getting maximum removal, just hydraulic containment.
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Site Inspection Checklist

I. SITE INFORMATION

Site name: Advanced Micro Devices, Inc. (Building Date of inspection: 10/24/2013

915)

Location: Sunnyvale, CA EPA ID: CAT080034234

Agency, office, or company leading the five-year | Weather/temperature: 60°F, overcast

review: State of California

Remedy Includes: (Check all that apply)

[] Landfill cover/containment [] Monitored natural attenuation
[] Access controls X] Groundwater containment
XInstitutional controls [] Vertical barrier walls

X] Groundwater pump and treatment
[] Surface water collection and treatment

X Other: Groundwater monitoring

Attachments: [ ] Inspection team roster attached [] Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager and staff

Name Title Date

Interviewed [_] at site [_] at office [_] by phone Phone no.

Problems, suggestions; [X] Report attached; See Appendix C

2. O&M staff Notapplicable

Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency
response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices, etc.) Fill in all that apply.

Max Shahbazian is the RWQCB representative. RWQCB is the lead agency for the remedial actions

and oversight, but was not interviewed.

Other interviews (optional) [] Report attached.

NA
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III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. 0&M Documents
X] 0&M manual X Readily available XlUptodate [ ]N/A
X] As-built drawings XIReadily available XlUptodate [ ]N/A
X] Maintenance logs X Readily available X]Uptodate [JN/A
Remarks: Documents are not kept on site, but remediation contractors and Regional Water Quality
Control Board have access to up to date copies of all required documents, not just those in this
section.

2. [XSite-Specific Health and Safety Plan X] Readily available [X]JUp to date  []N/A
[X] Contingency plan/emergency response plan[X] Readily available[X] Up to date [_] N/A
Remarks: Contingency plan is part of the Health and Safety Plan

3. 0O&M and OSHA Training Records X]Readily available X Uptodate [IN/A
Remarks: OSHA training records available at contractor offices

4. Permits and Service Agreements
XAir discharge permit X Readily available Xl Uptodate [ ]JN/A
X Effluent discharge X Readily available XlUptodate [ ]N/A
[] Waste disposal, POTW [] Readily available [JUptodate [X]N/A
[] Other permits [] Readily available [JUptodate [XIN/A
Remarks:

5. Gas Generation Records [] Readily available [lUptodate [XIN/A
Remarks:

6. Settlement Monument Records [] Readily available [lUptodate [XIN/A
Remarks:

7. Groundwater Monitoring Records X Readily available X Uptodate [IN/A
Remarks: Haley and Aldrich submits annual groundwater monitoring reports

8. Leachate Extraction Records ] Readily available [JUptodate [XIN/A
Remarks:
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9. Discharge Compliance Records
X Air X] Readily available X]Uptodate []JN/A
X] Water (effluent) X Readily available X]Uptodate []JN/A
Remarks:
10. Daily Access/Security Logs XReadily available XlUptodate [ ]JN/A
Remarks: Kept by Spansion (current property owner)
IV. O&M COSTS
1. 0O&M Organization
[] State in-house [] Contractor for State
] PRP in-house X Contractor for PRP
[JFederal Facility in-house ] Contractor for Federal Facility
[] Other
2. O&M Cost Records

[] Readily available [ ] Up to date
X] Funding mechanism/agreement in place

Original O&M cost estimate

Total estimated annual cost for review period:

] Breakdown attached

Year Annual Cost
2009 $63,000
2010 $72,000
2011 $144,000
2012 $189,000
2013 $253,000
3. Unanticipated or Unusually High O&M Costs During Review Period
Describe costs and reasons: Annual costs have increased substantially over the review period, but
an itemized breakdown was not provided for this review (i.e., the reason for the cost increases is
not known as of this writing).
V. ACCESS AND INSTITUTIONAL CONTROLS [X]Applicable []JN/A
A. Fencing
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1. Fencing damaged [] Location shown on site map [X]Gates secured [ | N/A

Remarks: Access to extraction and treatment system only through Spansion security gates and
checkpoints; Fencing in good condition

B. Other Access Restrictions

1. Signs and other security measures [ ] Location shown on sitemap [ |N/A

Remarks: Signs posted on fences that enclose treatment system components (inside of security
checkpoints )

C. Institutional Controls (ICs)

1. Implementation and enforcement
Site conditions imply ICs not properly implemented [JYes XINo [IN/A
Site conditions imply ICs not being fully enforced [JYes XINo [IN/A
Reporting is up-to-date [JYes [JNo [XIN/A
Reports are verified by the lead agency [JYes [JNo [XIN/A

Specific requirements in deed or decision documents have been met[_] Yes [ JNo [X]N/A
Violations have been reported [JYes XINo [IN/A

Other problems or suggestions: [_] Report attached

2. Adequacy X ICs are adequate [] ICs are inadequate CIN/A
Remarks:

D. General

1. Vandalism/trespassing [] Location shown on site map  [X] No vandalism evident
Remarks:

2. Land use changes on site XIN/A
Remarks:
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3. Land use changes off site XIN/A

Remarks:
VI. GENERAL SITE CONDITIONS
A. Roads X Applicable [ JN/A
1. Roads damaged [ ] Location shown on site map [X] Roads adequate [IN/A
Remarks:

B. Other Site Conditions

Remarks: Northern edge of an industrial park; residential to the north (downgradient)

VII. LANDFILL COVERS [ ] Applicable [X]N/A

VIII. VERTICAL BARRIER WALLS [ ] Applicable [X]N/A

IX. GROUNDWATER/SURFACE WATER REMEDIES [X] Applicable [ ]N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines X] Applicable [ ]N/A

1. Pumps, Wellhead Plumbing, and Electrical

X]Good condition [X] All required wells properly operating [ ] Needs Maintenance [_] N/A

Remarks:

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
X] Good condition [ ] Needs Maintenance
Remarks:

3. Spare Parts and Equipment

X]Readily available [] Good condition [ ] Requires upgrade[ ] Needs to be provided

Remarks:

B. Surface Water Collection Structures, Pumps, and Pipelines [ ] Applicable [X] N/A

C. Treatment System X Applicable [ ]N/A
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Treatment Train (Check components that apply)

[] Metals removal [] Oil/water separation [] Bioremediation

X Air stripping (now a backup) [X] Carbon adsorbers

[] Filters

[X] Additive (e.g., chelation agent, flocculent): scale inhibitor is added before the air strippers when

in use

[ ] Others

X] Good condition [ ] Needs Maintenance

[X] Sampling ports properly marked and functional

] Sampling/maintenance log displayed and up to date

X] Equipment properly identified

X] Quantity of groundwater treated annually: 24,000,000 - 37,000,000 gallons

] Quantity of surface water treated annually

Remarks:

Electrical Enclosures and Panels (properly rated and functional)
[ IN/A X] Good condition [ ] Needs Maintenance

Remarks:

Tanks, Vaults, Storage Vessels
[IN/A [X]Good condition [X] Proper secondary containment [_] Needs Maintenance

Remarks:

Discharge Structure and Appurtenances
[IN/A X] Good condition [ ] Needs Maintenance

Remarks:
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Treatment Building(s)
XIN/A ] Good condition (esp. roof and doorways) [] Needs repair
] Chemicals and equipment properly stored

Remarks:

Monitoring Wells (pump and treatment remedy)
XProperly secured/locked X Functioning [X]Routinely sampled  [X]Good condition
X All required wells located [ ] Needs Maintenance [ IN/A

Remarks: Contractor has been able to locate all wells for sampling

D. Monitoring Data

1.

Monitoring Data
X Is routinely submitted on time X Is of acceptable quality

Monitoring data suggests:
X] Groundwater plume is effectively contained  [_] Contaminant concentrations are declining

D. Monitored Natural Attenuation

1. Monitoring Wells (natural attenuation remedy)
X Properly secured/locked X Functioning [X] Routinely sampled [X] Good condition
XJAll required wells located [ ]Needs Maintenance [IN/A
Remarks: MNA is not a part of the remedy at this site
X. OTHER REMEDIES
NA
XI. OVERALL OBSERVATIONS
A. Implementation of the Remedy
Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain
contaminant plume, minimize infiltration and gas emission, etc.).
The remedy is currently operating to contain any on-site contamination, but also any
contamination that originates from upgradient (off-site) sources. The remedy was
designed to include air stripping, but now only includes GAC treatment (with RWQCB
approval).
B. Adequacy of 0&M
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Describe issues and observations related to the implementation and scope of 0&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

There are no issues related to 0&M procedures.

Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of 0&M or a high
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be
compromised in the future.

There have been no changes in the cost or scope of 0&M and there has not been a high
frequency of unscheduled repairs. Upgradient (off-site) contamination continues to

migrate onto the AMD 915 Site.

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the
remedy.

Air stripper operations have ceased, but the air strippers are still functional and are used
as a backup. Three activated carbon units are now used, which do not use as much energy.

The sampling contractor should consider using passive sampling technologies such as the
HydraSleeve or polyethylene (or passive) diffusion bags. These passive technologies are
proven, easy to use, inexpensive, can sample discrete well intervals, and do not require

purging the well (which may result in substantially less investigation-derived waste and

associated analysis and disposal costs).
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Appendix E: Photographs from Site Inspection
Visit
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Photographs from Site Inspection Visit

Photo 1. Air Strippers (currently the backup system)
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Photo 2. Fencing and signage near air strippers
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Photo 3. GAC Vessels currently in use

Photo 4. GAC vessels with labels
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Photo 5. Holding tanks (foreground and background)

Photo 6. Basement Sump 6 (BS-6); run as necessary
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Photo 7. Fencing and signage around the carbon vessels and holding tanks

Photo 8. Extraction Well EW-5 (12-13 gpm, A-B1 zone)
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Photo 9. Extraction Well EW-7 (1.5 gpm, B2-zone)
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Appendix F: Restrictive Covenant
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Restrictive Covenant
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Recording Regquestad By:

Rvanced Micre Devices, Tnn, ws
o JOUNTY
Wheri Recorded, Mail to: AL . ;145
" e,

"

Advanced Micro Devices, Inc.
201 Thompscon Placs, Mall Scop €8 vy t——
P.O. Box 3453 [rec Fex
Sunnyvals, California 94088-3000 FMr
Attn: Hollis M. Fitzgerald, Eaq., [micho

7
avcy ]

with & certifiad copy to: i
California Ragional weter BMFF
Quality Control Board 4 |PCoR

San Francisco Bay Region

2101 Wwabazter sStreat, Suite 560

Oakiand, Calitfornia 94612

Attn: Steven R. Ritchie, Exacutive Officer

COVENANT AND AGPEEMENT TO RESTRICT USE OF PROPERTY AT
915 DeGUIGNE DRIVE
SUNNYVALE, CALIFORMNIA

Thit Covenant and reement *"Covenant") is made cn the
. 1 day of |k .00 , 19492 by and betwean
Advanced Micro Devices, Ind:, a California corporation
("Covunantox), and the Castifornia Regicnal Water Quality Control
Beard, San Francisco Bay Regior ("Fagional Board®).

A. Coveranter is the owner of that coriain parces) or raal
grcperty locuted at 215 NaGuijgna Drive, Clty of Sunrvvelm,
County s Santa Ciara, Utate of Caifcrnia and mars

pertscularty ioscsibed in Exhiric "A", attachiad hersto and
lreorporatad herein by this reference /the "Propercy™).

E Organic and inorganic chemicals Lave bean detacted in moil
and growvwndwatei’ at the “roperty. The Kegional Poerd nos
issund Ovder $1-101, which provides tor inrastlgation of
conditions @t the Property and for ramedial action.

c. Covenantcr desires and intends that in order to protect the
present or future public health and safaety, the Proparty
shall be used in such a manner as tc avoid poten*‘al harm to
parsons or property which may result from contamination
which has been detected in groundwater beneath the Property.

NOW, THEREFORE, Coverantor, *or itself, its successors and
assigns, hereby declarea and agrees as follows:
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ARTICLE I
DEFINITIONS

1.01 Qgeupant.. "Occupant™ shall mean any Parson cther than an
ownar entitled by leagshold or other leaal relationship to tha
exclusive right to occupy any portion of the Property.

1.02 Qwner. "Owner“ shall mean the ‘ovenan‘or or its SUCCes8ors
in intarest. including hairs and assigns, who hold fee title to
all or any portion of the Propervy.

1.03 Raggional Board. “Regional Board” shall mean the Californim
Ragional Water Quality Control Board, 5an Francisco Bay Reqgion,
and shall include its successor agancias, if any.

i.04 Uppe, Water-Rearing Agquiler. "Upper Water-Bearing Aquifer®
snall mean the potential watar-bearing units occurring from
ground surtface to ____ fret below grcund surtaca.

ARTICLE II

GENERAL PROVISIONS

2.01 Provigions to Rup With the Land. The covanants, conditionm
and restrictiors contained in this Covenant shall run with the
land, and pass with each and evary partior of the Pruperty, and
shall apply to snd bind the respective suczsaseors-in-intevest
thereol. Eech and 211 of the covenants, conditions, and
rgstrictions arz iwocosed upon tha entirs Prepercty urlass
exprasely scatsd to he sppl.crxhle only to a specific portion ot
che Property. The covenznts, conditione, ard restrictiona ses
out nerein shall be incorporatnd My zarerance “a esch eod el
deecs aud lesses of appropriate purtions of the proparty.

2.0 Acgepfance. Every Ownar o Glcapant, by saceptanca of a
H1ced convaying title to nil o any portion ot the subject
Fropsrzy, or by exaculisr. cf a4 coariact to nurchase therans, or
by thae acceptance of a !sase, aacamant o- lizense tamrafor, or Ly
the taking orf possessicn thereot, ~hathier from Covenastor or any

gubacquert Owner or occupant,

shall azceuvt such deed, contrace,

laaia, aasement, licensa
arnd all of the covenants,

or posaepsion upon and subject to each
conditions and restrictlsns contained

in thie Covenarnt,

ard by such acceptance shall for itself, its

heirs, succesaors and ask igns, covenant,
vith Covenantor and the Regional poard,

consent and ajree to and
their heirs, successors

and assigns, to keep, ubserve, comply with and pertorm the
covenanta, conditions and restrictions contained herein, whether
or not any refaerence to this Covanant is contained in the
instrument by which such perszon or entity acquired ita interenst
in the subject Pr~perty. Every person or entity who now or
hereafter owns or acyguires any right, title or interest in and to
any porticn of the Property .s and shall be conclusivaiy deemed
to have conserted and aqgresd t5 the ccvenints, conditions and
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regtrictions contained herein, whether or not any referance to
this Covenant ic contained in the irstrument by which such person
or entity acguired an interest in the Froperty or whethar or not
such person or entity obtalned such intareet by operation of law.

ARTICLE ITI
DEVELOPMENT, USE, ANO CONVEYANCE OF THE PROPERTY

3.01 | i _Use. Until such restrictions are tormiratad
in accordance with Section 4.0z hersof, Coveanantor promiges to
restrict *he use of the Proparty as follows:

&. The Ownor or Occupant of the Fropearty will not use or
cause to ba usad tha Uppar Watar-Hearing Aquifers as a
ccurca and/or supply of drinking water.

b. The Owner or Occupant of the Property will rot drill,
consatruct, install, inspect, maintain, replace, remcve,
Use, or operate any groundwataer aextraciicn walls or
groundwatsr menitoring wells cn tha Property; provided,
however, that any such wells may be locatzda on or
cperzted on the Property as TAY be lecassary to
investigats, characieriza and remediate groundwater
contamination pursuant teo any ordar of any local, atate
or fedaira) governmentai or rrgalstory agency.

1.92 Zonyexenge ol DLowulrty. The OWrear oI OWNOrs sihail provids a
thirty (32) day advancs rotice cto tna Re5ional Besvd of ony sala.
lawase. or sthey convevancu of the Preperty or an interest “n the
Drovarty to oA thira gpmraon. The Hegionzl Boavi shall ret, by
roagon of the Covenant, have suchorliv to approve, disavprove, o
ctberwise aftect any sale, leeasa, Cr otosar Toavsyance cf the
Fropecty axcept as otherwire provided by law or by admiriscrative
or.dayr.

3.03 Notice An Agrogments. ALl Owners and Vccuzants shall
execute 3 written instrument which shali accozpany each purchsxa,
leasa, asublexse, ol rental agresment relsating tc the Property.
The instrument shal) contain the following scatemant:

"The gloundwa.er and subsurface soil beneath tha Proparty
described herein contain hazardous substances. The
California Regional Watewr Quality Control Board aas
determined that metalc and volatile organi~ chemicals are
"chemicals of concern” with regard tc groundwsater, and that
volatile organic chemicals are ‘'chemicals of concern® with
rogard to soils.  Pursuant to applicable provisions of
Chapter 6.8 of Division z0 of the Califorpia Health and
Safaty Code and Chapter 5 of Division 2 of tha California
Wates Code, the Califorria Regional Water Quality Control
Board is authorized to impose upon the Froperty and its
owner (5} or occupant(s) appropriate conditions, restrictions
and requirements i:@CesS6Ary to control and/or ramadiate

~3-
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contamination detected at the Property. Additional
information may be obtained by reviawing the filex of the
Catifornia Regional Water Quality Control Board, San
Francisco Bey Nagion, or its succestor agency. This
statement is not a declaration tha:t a hazard exists."

3.04 Enforcement. Failure of the Cwner to comply with any of tha
requiremants set forth in paragraph 3.01 shall be grounds for the
Regional Board, by yvaason of the Covenant, to raquire that the
Cwner nodify or removs any improvements coas:ructed in violation
of that paragraph and/or to cea#< activities in viclation of that
Faragraph. Violation of the Covaonant shell ba grounds for tha
Ragional Board to pursue legal actions azgainat rtha Ownar to the
axtent provided by law.

ARTICLE IV
VARIANCE AND TERMINATION

4.01 Yarianue. Any Owner or, with tlie Owner's consent, any
Occupant of the Property or any portion thevreof may apply to the
Regional Board for a written variance from the proviaivons of this
Covenant. Any Occupant making such appiication shall
concurrently provide to a1l Owners a completa copy of such
application. A varianca shall be granted if the Regicnal Board
datermines tha+% such variance will aot (1) creatae or increasa a
siynificant presert or future nazard to Fublic nealth: (2)
signift-antly diminish the ability to mitigace any significanc
potential or actual hazard to puklic healil; or {3) cauaw a laag-
tern i1noraase in the number of hunans or animais axpeaed to
signidicant hazards which affoct the haaitn, well-kaing or safety
of the npublic.

.02 TUrminatison. Anv Owner or, wi*h tne Ownsr's ConRenc, auy
Ceoupani. of the Property or a portion thersof TAYy appiy to the
Reglonal 9ouxd for toermination of all o any of tha provielons aof
this Covanant as they apuly to all o- a.'y purtion of :the
Proparty. Any Cccupant waking such application fox trruination
arhall concurrentiy provide to all Ouners a conplete copy of much
spplication. Tha negionzi Board shall terminate cha provisions
of this Covenant jif (1) groundwater cleanup standards have bheen
achieved and pollutant leveis have stabilized in onsits aquifersm,
or (2) if conditions &t the Property are otnerwiss found not to
present a significant existing or potential hazard teo pressnt or
future public health or safety. 1In determining whether
conditionz at the Property havz ceased to present a significant
existing or potential hazard to present or future publiic health
or safe’y, the Hegionai board shail give considaration to any or
211 of the following: (a) whether the contawinatloa dotscted in
the groundwater has been altered or removed in a mannaer which
precludes any sigrificant existing or potential hazard *o presant
or future public health; (b) whather new scientific oviderce has
bacoma available since tihe imposition of the restrictlon on the
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rroperty, conceraning (i) the naturc of the contaminant(s) which
caused the Property to be rastricted, or (ii) the geoclogy or
other phyaical environmental charactervistics of the Propsrty; or
(¢) other factors that indicate that the Property does not
present a significant current or future hazard to human health or
nafaty.

4.03 Yerm. Unlass terminated in accerdance with parsgrapn 4.02
above, by law or otharwise, this Covenrant shall continue inp
affect in perpsatuity.

ARTICLE V
MISCELLANEUUS

3.01 No Dedication Intended. Nething set forth herajin shall bs
construed to ba a gitt or dadicatisn, or offer of a gift or
dedication, of the Proparty or any portion thereof to the zenaral
public or Ior aay purposs whatsoaver.

$.02 Hotlceg. Whenavar any parscr gives or serves any notica,
demand, or other communicsation with respect to this Coveaant,
aach such notice, demand, or other communication shail ba in
writing and shall be deemed effective (1) when delivered, if
personally dalivered to the peraon beina server or o an officer
of a cerporate party being served ov official of a ¢overnmant
agency valrny cerved, or (2) threa (1) business days aftar ceposit
in the mail if mauiled by Unitad Statss mail, pomtage paicd
certified, return-receipt raquarted:

TGC: Advarced #lcro Davices, [Lo.
201l Thowmpeon Place
‘.o. Bnx 31653
Sunngsvala, CA 34GR4-1000
Axttn: Generat Counsol

cOPY T3: Californis Reginngl Water Quaiity Corntrol Board
3an Frarncisce Bay Region
2101 Wabster Street
Aaktand, CA 9461z

5.03 Partial Invalidity. If any provision ccntained in this
Covenant is determined to be invalid for rny reason, the
rameining portion(a) of this Covenant shall remain in full ferce
and effect as if such provision had riot been included herein.

5.04 Headings. Headings at the beginning of each aumtered
article or paragraph of this Covenant are solely for the
convanience of the parties and are not a part of the Covenant.

5.05 Regorqgation. This Covenant. shall be executea by the
Covenantor ard by tha Regional Biard. This Cevanant shall ba
racorded by the Covencentor in the County of Santa Clara within
tan (10) days of the date of execution.

PP
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5.06 Countarparta. This Covenant may ha executed in

counterparts, each of which shall ke deemed Lo be an original kut
which, taken together, shail constitute cvna and the same
ingtrumant.

5.07 Rafar«nses. All references to (Code sections includa
succaessor provisions.

IN WITRESS WHERECF, the partiea exscute this Covsnant aas of the
date et torth above.

COVENANTCR
ADVANC, F'[(E},DEVI S, INC.

gy: m—:&t/ [l
Title: _/ r/ /,,,»z;«a{.z‘.’/

Data: ,E /ffc/
REGIONAL W.ﬂ ER QUAL CONTROL
BOARD

A
Title: _ ( MNogov e o .»“___/e_ S
Detn: i t__ .
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STATE OF CALIFORNIA )
, " }
COUNTY OF. - et /(r), g

on_(fecreru? 7 1575 pafore me, the urdarsigned, a
Notary Public' in and for said state, p-rnon:}ly appeared
el bt gt (L g g .5 ..+ Perscnally known to me er-
provad. to me on tha ba-fe Y] satIar;ctoqr avidenca to be the
person who exacuted the within instrunent azp

iz g‘»;_rF I .+ Of the corporation that axecuted the
3% n lastTument, and acknowledged to we that such corporation
axacuted ths sams purrusnt to itg bylaws or a resoluvtion of itw
board of directors.

WITNESS my hand and official seal.

TN, A e s
Notary Public in and for sal
County and Statas

STATE OF CALIFORNIA

Nt

county oF ALAmigA

on Ayt g , 197 bafore me, tie underaigned, 3
e Y D . 1977
ifotary imbﬂ; wnoand for saja stawe, Fernsonelly sppaacaed
UE A} A T ewi & . PACRONAZLY Katwh to we or

Provas tu md o Tha banls 5F e tlsfactory avidence to be :he
peT3on wha axacu.ted the within 1natrueant as

@EE Al T RFF e of e fevional Water Guality Cont:u)
Board, Seaa Francisco Niay Reglen, tha agancy That exacuted the
within instiuvment, and azknowledged to ma thav sych agen=y

exeuted Lhe sunae.

AITHESS my hand and officiaj s=eal.

._M....‘_._&._._‘.F ! 4.
. Orricil that WAoo g YL,
. REMEDIOS T, AMPO AN W v g g
[lUTrE‘[Cr['j"(E’IE|c|)[Cc"|‘ e “Notary Public in and for dald
AR COUNTY : County and State
My 0=~ Lrmarer Mg, 16, 100
“wle

3 -

87

Fourth Five-Year Review for Advanced Micro Devices, Inc. (Building 915)



[This page is intentionally blank]

88

Fourth Five-Year Review for Advanced Micro Devices, Inc. (Building 915)



Appendix G: August 2011 Indoor Air Sampling
Locations
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Appendix H: TCE and cis-1,2-DCE Plots
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